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ANALYSES  OF  MINE  AND  CAR  SAMPLES  OF  COAL  COL- 
LECTED IN  THE  FISCAL  YEARS  1911  TO  1913. 


By  Arno  C.  Fieldner,  Howard  I.  Smith,  Albert  H.  Fay,  and 

Samuel  Sanford. 


SAMPLING   AND  ANALYTICAL   METHODS. 

By  Arno  C.  Fieldner. 


INTRODUCTION. 

In  connection  with  investigations  relating  to  fuels  belonging  to  or 
for  the  use  of  the  United  States  Government,  the  causes  of  accidents 
in  coal  mines,  the  geologic  relations  of  coal  beds,  and  the  character 
of  the  coal  and  the  value  of  the  fuel  in  the  public  lands,  many  mine 
samples  of  coal  are  analyzed  each  year  in  the  laboratories  of  the 
Bureau  of  Mines.  The  systematic  collection  and  analysis  of  coal 
samples  in  connection  with  investigations  of  fuels  was  begun  in  1904 
at  the  Government  fuel-testing  plant  at  the  Louisiana  Purchase 
Exposition,  and  was  under  the  direction  of  the  United  States  Geo- 
logical Survey  for  six  years.  Descriptions  of  the  coal  samples  col- 
lected m  connection  with  these  investigations  between  the  beginning 
of  this  work,  Jul}^  1,  1904,  and  the  transfer  of  the  fuel-testing  and 
mine-accident  investigations  to  the  Bureau  of  Mines,  July  1,  1910, 
were  compiled  and  published  in  Bureau  of  Mines  Bulletin  22.'=^ 

The  present  bulletin  presents  anal^^ses  and  descriptions  of  samples 
collected  during  the  fiscal  years  1911  to  1913.  In  order  that  the 
material  in  this  bulletin  may  be  used  to  supplement  that  presented  ui 
Bulletin  22,  the  same  plan  of  geographical  classification  has  been  fol- 
lowed, the  analyses  and  descriptions  of  the  samples  being  grouped  in 
alphabetical  order  according  to  the  State,  county,  and  town  near 
which  the  mines  or  prospects  sampled  are  situated. 

o  Lord,  N.  W.,  and  others:  Analyses  of  coals  in  the  United  States,  with  descriptions  of  mine  and  field 
samples  collected  between  July  1, 1904,  and  June  30, 1910.  Bull.  22,  Bureau  of  Mines,  1912.  1,200  pp.  (in 
two  parts). 
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Sanford,  engmeer.  The  chemical  analyses  were  made  under  the  direc- 
tion of  A.  C.  Fieldner,  chemist,  who  was  assisted  by  D.  I.  Brown, 
assistant  chemist;  C.  K.  Glycart,  A.  E.  Hall,  Harold  Isenberg,  W.  A. 
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puting and  the  tabulating  of  the  anal5^ses  at  the  Pittsburgh  laboratory 
were  under  the  dhection  of  Lauson  Stone,  engmeer. 

COLLECTION    OF   SAMPLES. 

Samples  designated  by  the  letter  A  in  the  table  of  analyses  were 
collected  by  representatives  of  the  Bureau  of  Mines,  in  coimection 
with  the  investigation  of  fuels  belonging  to,  or  for  the  use  of,  the 
Government;  and  the  investigation  of  accidents  in  coal  mines.  Under 
this  designation  are  also  included  a  number  of  samples  collected  by 
the  Missouri  Geological  Survey  in  cooperation  with  the  Bureau  of 
Mines. 

The  samples  designated  by  the  letter  B  in  the  table  of  analyses  were 
collected  by  the  United  States  Geological  Survey  in  connection  -^dth 
the  study  of  the  geologic  relations  of  coal  beds  and  the  classification 
of  public  lands. 
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METHOD  OF  MINE  SAMPLING  FOLLOWED  BY  BUREAU  OF  MINES. 

The  method  of  collecting  mme  samples  that  is  practiced  by  the 
Bureau  of  Mnes  has  been  described  in  detail  in  a  previous  pubh- 
cation."  It  involves  selecting  a  representative  face  of  the  bed  to 
be  sampled;  cleaning  the  face;  making  a  cut  across  it  from  roof  to 
floor,  and  rejecting  or  including  impurities  in  this  cut  according  to 
a  definite  plan  as  they  are  included  or  excluded  in  mining  operations; 
reducing  this  gross  sample,  by  crushing  and  quartering,  to  about  3 
pounds;  and  immediately  seahng  the  3-pound  sample  in  an  air- 
tight container  for  shipment  to  the  laboratory. 

COLLECTION  OF  CAB,  SAMPLES. 

The  carload  lots  of  coal  sliipped  to  Pittsburgh  for  test  were  sampled 
by  takhig  definite  quantities  of  coal  at  regular  intervals  fi'om  a  car 
as  it  was  unloaded,  and  by  reducing  to  convenient  size  (about  50 
pounds)  the  gross  sample  thus  obtained. 

METHOD   OF    SAMPLING  FOLLOWED   BY  THE   UNITED    STATES 
GEOLOGICAL  SURVEY. 

In  collecting  mine  samples  the  Geological  Sm'vey  follows  essen- 
tially the  same  method  of  samphng  as  that  used  by  the  Bureau  of 
Mines.  However,  in  sampHng  outcrops  and  prospect  holes  or  coun- 
try banks  when  mining  is  not  in  progress,  the  geologist  can  not 
imitate  the  miner  in  rejecting  or  including  impurities  in  the  sample, 
and  hence  the  sample  fi'om  the  cut  across  the  bed  includes  all  part- 
ings or  binders  less  than  tlu'ee-eighths  of  an  inch  thick  and  every 
concretion  or  "sulphur  ball"  having  a  maximum  diameter  of  less 
than  2  inches  and  a  thickness  of  less  than  one-half  inch.  All  other 
impurities  in  the  bed  are  excluded  from  the  sample.  Obviously  an 
arbitrary  and  uniform  system  of  rejecting  impurities  is  necessary 
for  samphng  outcrops,  prospects,  and  undeveloped  mines. 

RELATION   OF   MINE   SAMPLES   TO    COMMERCIAL    SHIP- 
MENTS. 

In  making  statements,  on  the  basis  of  the  anal^^ses  of  mine  samples, 
in  regard  to  the  quality  of  coal  sliipped  from  a  mine  due  alloM^ance 
must  be  made  for  the  larger  proportion  of  impurities  that  may  be 
included  in  the  commercial  operation  of  the  muie.  It  is  difficult  to 
take  a  mine  sample  in  wliich  impurities  are  rejected  in  exactly  the 
same  manner  as  is  done  by  the  miner.     The  practice  of  different 

a  Holmes,  J.  A.,  The  sampling  of  coal  in  the  mine:  Technical  Paper  1,  Bureau  of  Mines,  1911, 18  pp. 
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minei's  will  varj^,  especially  if  rigid  inspection  at  the  tipple  is  not 
enforced.  In  some  mines,  for  instance,  where  the  coal  bed  has  friable 
partings  or  has  a  soft,  flaky  roof  or  floor,  the  inclusion  of  some  foreign 
matter  is  unavoidable.  Hence  the  analysis  of  the  mine  sample 
usualh'  indicates  a  better  grade  of  coal,  as  regards  ash  content  and 
heating  value,  than  the  actual  commercial  shipments,  and  for  this 
reason  the  mine  sample  should  be  considered  as  representing  the 
coal  that  can  only  be  produced  under  the  most  favorable  conditions  of 
mining  and  preparation. 

In  commercial  shipments  that  are  sampled  at  their  destmation 
the  moisture  content  may  be  either  more  or  less  than  that  in  the 
mine  samples,  the  relative  proportions  depending  on  the  amount  of  bed 
moisture,  the  size  of  the  coal,  and  the  weather  conditions  during  transit. 

Coals  containing  5  per  cent  or  more  of  moisture  tend  to  lose  mois- 
ture while  in  transit.  Slack  coal  usually  contains  more  moisture 
than  the  mine  sample.  Low-moisture  coals  slnpped  in  open  cars 
may  gam  or  lose  moisture,  depending  on  weather  conditions. ° 

The  calorific  value,  referred  to  moisture-free  and  ash-free  coal,  of 
samples  taken  from  shipments  at  destination,  tends  to  be  sHghtly 
lower  than  that  of  the  fresh  mine  samples  from  the  same  mine. 
The  deterioration  is  caused  mainly  by  the  freshly  exposed  surfaces 
of  coal  absorbmg  oxygen  from  the  air.  The  rate  of  deterioration 
varies  with  the  different  types  of  coal  and  depends  on  a  number  of 
factors,  chief  of  which  are:  (1)  Size  of  coal,  (2)  proportion  of  sur- 
face exposed  to  circulating  air,  (3)  dm-ation  of  exposure,  (4)  tem- 
perature and  humidity. 

It  is  therefore  difficult  to  assign  any  definite  values  for  deterioration 
of  coal  while  in  transit.^  A  number  of  mine  and  car  samples  tested 
by  the  United  States  Geological  Survey  and  the  Bureau  of  Mines 
showed  the  following  average  losses: 

Average  loss  in  moisture-free  and  ash-free  calorific  value  of  car  sample  as  compared  with 

that  of  viine  sample. 

Kind  of  coal.  Percent. 

Semibituminous,  New  River  and  Pocahontas 0. 1 

Bituminous,  Appalachian  field 3 

Bituminous,  Illinois,  Indiana,  and  Missouri 8 

Subbituminous  and  lignite 1.3 

o  For  a  comparison  of  the  moisture,  ash,  and  suJphur  contents  of  mine  and  car  samples  tested  at  the 

United  States  fuel-testing  plant,  St.  Louis,  Mo.,  see  Burrows,  J.  S.,  The  importance  of  uniform  and  syste- 
matic coal-mine  sampling:  U.  S.  Geol.  Survey  Bull.  316,  1907,  pp.  490-^60.  For  a  discussion  of  moisture 
in  coal  deliveries,  see  Pope,  G.  S.,  Samp'ing  coal  deliveries:  BuU.  63,  Bureau  of  Mines,  1913,  p.  12. 

6  For  data  on  deterioration  of  coal  see  Porter,  H.  C,  and  Ovitz,  F.  K.,  Deterioration  and  spontaneous 
combustion  of  coal  in  storage,  a  preliminary  report:  Tech.  Paper  16,  Bureau  of  Mines,  1912, 14  pp.;  The 
escapeofgasfromcoal:  Tech.  Paper  2,  Bureau  of  Mines,  1911, 14  pp.,  1  fig.;  Parr,  S.  W.,  and  Wheeler,  W.F., 
The  weathering  of  coal:  University  of  Illinois  Eng.  Exp.  Station  BuU.  38, 1909. 
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ANALYTICAL  METHODS. 

The  methods  of  analysis  and  the  details  of  apparatus  used  by  the 
Bureau  of  Mines  in  analyzmg  coal  are  fully  described  in  Bulletin  22  "■ 
and  Tecluiical  Paper  8  *  of  the  Bureau  of  Mines.  They  are  briefly 
summarized  here,  certain  changes  in  minor  details,  which  are  fully 
discussed  in  Technical  Paper  76,"  being  described. 

PREPARATION  OF  LABORATORY  SAMPLES. 

Immediately  after  the  sealed  3-pound  can  in  which  the  sample  is 
received  at  the  laboratory  has  been  opened,  the  contents  are  trans- 
ferred to  a  weighed  sheet-metal  pan,  spread  out  to  a  depth  of  1  inch, 
and  at  once  weighed.  The  pan  containing  the  sample  is  placed  in  a 
large  drying  oven  in  which  a  temperature  of  30°  to  35°  C.  is  main- 
tained. Through  this  oven  a  current  of  warm  air  is  made  to  flow 
by  means  of  an  ordinary  desk  fan  mounted  on  top  of  the  oven,  and 
the  sample  is  dried  until  the  loss  in  weight  between  two  successive 
weighings,  made  6  to  12  hours  apart,  does  not. exceed  0.5  per  cent. 
The  total  loss  of  weight  is  reported  as  "air-drying  loss." 

Immediately  after  the  last  weighing  has  been  made  the  entire 
sample  is  quickly  pulverized  to  10-mesh  size  by  being  passed  through 
a  roU  crusher.  After  ha^^ng  been  mixed,  the  10-mesh  material  is 
reduced  with  a  rifiie  sampler  to  500  grams.  This  500-gram  part  is  at 
once  transferred  to  the  porcelain  jar  of  an  Abbe  baU  miU,  which  is 
sealed  air-tight  and  rotated  at  the  rate  of  60  revolutions  per  minute 
until  the  coal  is  pulverized  to  60-niesh  size. 

This  60-mesh  coal  is  emptied  on  a  one-half-inch  screen,  which  is 
^agorously  shaken  to  detach  the  coal  from  the  pebbles.  The  sample 
(approximately  500  grams)  is  then  reduced  to  the  final  laboratory 
sample  of  approximately  60  grams  by  successive  halvings  with  a 
small  riffle  sampler.  The  final  sample  is  put  through  the  60-mesh 
sieve  and  at  once  transferred  to  a  4-ounce  wide-mouthed  bottle, 
which  is  securely  closed  \vith  a  well-fitting  rubber  stopper.  Any 
particles  of  coarse  material  remaining  on  the  sieve  are  carefully 
rubbed  down  to  60-mesh  size  on  a  bucking  board  and  are  thoroughly 
mixed  with  the  sample  in  the  bottle. 

This  air-dried  sample  is  used  in  all  analytical  determinations. 

a  Lord,  N.  W.,  and  others,  Analyses  of  coals  in  the  United  States,  with  descriptions  of  mine  and  field 
samples  collected  between  July  1, 1904,  and  Jime  30, 1910:  Bull.  22.  Bureau  of  Mines,  1913,  pp.  10-2G. 

b  Stanton,  F.  M.,  and  Fieldner,  A.  C,  Methods  of  analyzing  coal  and  coke.  Tech.  Paper  8,  Bureau  of 
Mines,  1913,  42  pp. 

c  Fieldner,  A.  C,  Notes  on  the  sampling  and  analysis  of  coal :  Tech.  Paper  76,  Bureau  of  Mines,  1914, 
pp.  14-58, 
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DETERMINATION  OF  MOISTURE. 


The  residual  moisture  in  the  air-dried  sample  is  determined  by 
heating  1  gram  in  a  shallow  porcelain  capsule,  seven-eighths  of  an  inch 
deep  and  If  inches  in  diameter,  for  one  hour  at  105°  C.  in  a  constant- 
temperature  oven  through  which  a  current  of  dry  preheated  air  is 
rapidly  passing.  The  air  is  dried  by  being  passed  through  concen- 
trated sulphuric  acid.  The  covered  capsule  is  cooled  in  a  desiccator 
over  sulphuric  acid  and  then  weighed.  The  loss  in  weight  is  called 
"moisture  at  105°"  in  the  air-dried  coal. 

ASH  DETERMINATION. 

The  same  sample  is  used  for  determining  ash  as  was  previously 
used  for  determining  moisture.  A  porcelain  capsule  containing  the 
sample  is  placed  in  a  cool  muffle  and  the  temperature  is  gradually 
raised  to  approximately  750°  C.     The  ignition  in  the  muffle  is  con- 


FiGtTRE  1. — Apparatus  for  determining  volatile  matter. 

tinued,  with  occasional  stirrmg  of  the  ash,  until  all  particles  of  carbon 
have  disappeared.  After  the  capsule  containing  the  ash  has  been 
c6oled  in  a  desiccator  it  is  weighed  and  ignition  is  repeated  until  con- 
stant weight  (0.0005  gram  or  less)  has  been  attained. 

The  ash  content  as   determined  by  this  method  represents  the 
ignited  mineral  residue  or  "uncorrected  ash." 

DETERMINATION  OF  VOLATILE  MATTER. 


APPARATUS, 


A  1-gram  sample  of  the  fine  (60-mesh)  coal  is  weighed  into  a  bright, 
well-burnished,  10-gram  (10  c.  c.)  platinum  crucible  (a,  fig.  1),  \^ath 
a  close-fitting  capsule  cover,  h.     The  crucible  and  contents  are  heated 
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to  a  temperature  of  950°  C.  upon  a  platinum  or  niclirome  triangle  for 
seven  minutes  in  the  full  flame  of  a  No .  3  Meker  burner.  The  gas  orifice 
of  the  burner  is  adjusted  to  give  a  free-burning  flame  f rem  16  to  18  cm. 
high.  The  crucible  should  be  so  placed  in  the  triangle  that  its  bottom 
is  2  cm.  above  the  top  of  the  burner.  To  protect  the  crucible  from 
the  effects  of  drafts  it  is  put  in  a  sheet-iron  chimney  of  special  design. 
The  maximum  temperature,  as  measured  by  a  thermocouple  whose 
hot  junction  is  buried  in  the  coal  and  in  contact  with  the  inside  sur- 
face of  the  bottom,  should  be  950°  C.  After  being  heated  exactly 
seven  minutes,  the  crucible  is  cooled  and  weighed.  The  loss  in  weight 
minus  the  weight  of  moisture  determined  at  105°  C.  times  100  equals 
the  percentage  of  volatile  matter. 

MODIFIED   METHOD   FOR   LIGNITES   AND    SUBBITTJMINOUS    COALS. 

Lignites  and  coals  high  in  moisture  are  heated  at  a  low  tempera- 
ture until  all  the  moisture  is  driven  out  in  order  to  avoid  mechanical 
losses  from  material  thrown  out  of  the  crucible  by  the  rapid  escape  of 
steam  and  volatile  matter.*^  This  preliminary  heating  for  four  to 
six  minutes  is  followed  by  the  usual  7-minute  application  of  the  full 
flame. 

It  should  be  clearly  understood  that  the  volatile  matter  does  not 
represent  any  definite  compound  in  the  coal.  The  method  of  deter- 
mination is  wholly  conventional,  and  any  variation  in  temperature  or 
rate  of  heating  will  change  the  amount  of  volatile  matter  determined. 

USE    OF   THE    ELECTRIC    FURNACE. 

Since  February  26,  1913,  all  volatile-matter  determinations  at  the 
bureau's  laboratory  in  Pittsburgh  have  been  made  in  specially 
designed  electric  furnaces  of  the  vertical  type  (fig.  2).  Two  of  these 
furnaces  are  connected  in  series  and  are  controlled  by  a  single  rheostat. 
A  current  of  8  to  9  amperes  is  required  to  maintain  the  temperature 
of  each  furnace  at  950°  C.  Under  these  conditions  the  drop  in 
potential  across  the  two  furnaces  is  60  volts.  The  life  of  the  heating 
element  under  daily  operation  has  been  six  to  eight  months.  Each 
furnace  contains  a  platinum  platinum-rhodium  thermocouple  that  is 
connected  to  a  millivoltmeter  through  a  double-pole,  double-thi'ow 
switch.  The  position  of  the  hot  junction  in  each  furnace  is  so  ad- 
justed that  the  direct  reading  of  the  temperature  scale  of  the  milli- 
voltmeter is  the  same  as  the  maximum  temperature  attained  inside 
the  crucible  as  determined  by  another  standardized  couple  whose 
hot  junction  is  in  contact  with  the  bottom  of  the  interior  of  the 

a  I,ord,  N.  W. :  Experimental  work  conducted  in  the  chemical  laboratory  of  the  United  States  fuel-testing 
plant  at  St.  I>ouis,  Mo.    U.  S.  Geol.  Survey  Bull.  323  (reprinted  as  Bull.  28,  Bureau  of  Mines),  pp.  6-7. 

47664°— Bull.  85—14 2 
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Platinum- rhodium' 
fiGUBE  2.- Electric  furnace  for  volatile-matter  determination. 
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crucible.  In  making  this  comparison  a  nickel  cover  perforated  for 
admitting  the  thermocouple  leads  is  substituted  for  the  usual  platinum 
cover  of  the  crucible.  To  avoid  possible  contamination  of  the  ther- 
mocouple, 1  gram  of  ignited  silica  or  alumina  is  used  instead  of  coal. 

DETERMINATION  OF  FIXED  CARBON. 

The  fixed  carbon  content  of  the  sample  is  determined  by  calcula- 
tion— by  subtracting  the  sum  of  the  percentages  of  moisture,  ash, 
and  volatile  matter  from  100. 

SULPHUR  DETERMINATION. 

Sulphur  is  determined  by  the  Eschka  method.  A  1.3737-gram 
part  of  the  air-dried  coal  is  mixed  with  6  grams  of  Eschka  mixture 
in  a  No.  1  porcelain  crucible  and  gi'adually  heated  in  a  muffle,  with 
free  access  of  air,  until  all  the  carbon  has  been  consumed.  The  sul- 
phur is  extracted  with  hot  w^ater,  completely  oxidized  to  sulphate 
with  bromine  water,  and  precipitated  and  weighed  as  barium  sulphate. 

DETERMINATION  OF  CARBON  AND  HYDROGEN. 

Carbon  and  hydrogen  are  determined  by  the  usual  method  of 
combustion  in  a  current  of  oxygen.  A  0.2-gram  part  of  the  air-dried 
coal  is  burned  in  a  25-burner  combustion  furnace  of  the  Glazer  type 
or  in  an  electrically  heated  furnace  of  the  Heraeus  type.  Complete 
oxidation  is  insured  by  passing  the  products  of  combustion  over  red- 
hot  copper  oxide.  A  layer  of  lead  chromate,  following  the  copper 
oxide,  removes  the  sulphur.  The  water  and  carbon  dioxide  are 
absorbed  and  weighed  in  calcium  chloride  and  potassium  hydroxide 
solution  respectively.  No  correction  is  made  for  carbon  or  hydrogen 
from  inorganic  matter  in  the  coal. 

NITROGEN  DETERMINATION. 

Nitrogen  is  determined  by  the  Kjeldahl-Gunning  method.  One 
gram  of  the  air-dried  coal  is  digested  with  30  c.  c.  of  concentrated 
sulphuric  acid,  0.5  gram  of  metallic  mercury,  and  5  grams  of  potas- 
sium sulphate,  until  the  carbon  has  been  completely  oxidized  and  all 
the  nitrogen  has  been  converted  to  ammonium  sulphate.  After 
dilution  with  water  and  precipitation  of  the  mercury  by  the  addition 
of  potassium  sulphide,  an  excess  of  sodium  hydroxide  is  added  and 
the  ammonia  determined  by  distillation. 

DETERMINATION  OF  CALIFORIC  VALUE. 

The  heat  of  combustion  is  determined  with  the  bomb  calorimeter. 
One  gram  of  the  air-dried  coal  is  completely  burned  in  compressed 
oxygen  gas  and  the  total  heat  evolved  is  absorbed  in  a  weighed 
quantity  of  water  in  which  the  bomb  is  immersed.     The  rise  in  tern- 
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perature  of  the  water  is  measured  with  a  thermometer  that  is  gradu- 
ated in  hundredths  of  1°  C,  and  can  be  read,  by  means  of  a  cathetom- 
eter,  to  0.002°  C. 

Corrections  are  made  for  "radiation  losses,"  oxidation  of  nitrogen 
to  aqueous  nitric  acid,  and  oxidation  of  sulphur  dioxide  to  aqueous 
sulphuric  acid.  The  calorific  value  obtained  in  this  manner  is  the 
total  heat  of  combustion  with  water  vapor  condensed  to  liquid  water 
at  the  temperature  of  the  calorimeter,  that  is,  20°  to  25°  C. 

INTERPRETATION   OF  ANALYTICAL   RESTJLTS.o 

The  coal  analyses  reported  in  this  bulletin  are  grouped  in  the  usual 
manner,  as  follows : 

1.  The  proximate  analysis,  including  results  of  determinations  of 
moisture,  volatile  matter,  fixed  carbon,  and  ash. 

2.  The  ultimate  analysis,  including  results  of  determinations  of 
carbon,  hydrogen,  nitrogen,  oxygen,  sulphur,  and  ash. 

3.  The  calorific  value,  heating  value,  or  heat  of  combustion. 

The  analysis  of  each  sample  is  given  in  three  conditions,  as  follows : 
(1)  As  received  at  the  laboratory,  (2)  computed  to  a  moisture-free 
condition,  and  (3)  computed  to  a  moisture-free  and   ash-free  con- 
dition. 

The  analysis  of  the  sample  "as  received"  (condition  1)  represents 
the  actual  sample  as  received  at  the  laboratory  and,  as  regards  a  mine 
sample,  represents  the  coal  as  it  occurs  in  the  mine.  The  "moisture- 
free"  analysis  (condition  2)  represents  the  relative  composition  and 
heating  value  of  the  dry  coal;  this  form  of  analysis  is  convenient  for 
comparing  similar  coals  of  variable  moisture  content.  The  "mois- 
ture-free and  ash-free  "  analysis  represents  approximately  the  relative 
composition  and  calorific  value  of  the  dry  organic  or  combustible 
matter.  This  form  of  analysis  is  only  an  approximation  because  the 
ash  does  not  have  the  same  weight  as  the  inorganic  or  incombustible 
matter  in  the  coal.  However,  the  error  does  not  exceed  1.5  per  cent 
in  comparing  coals  that  do  not  vary  much  in  the  character  and  amount 
of  ash  and  sulphur. 

PROXIMATE  ANALYSIS. 

The  proximate  analysis  of  coal  originated  in  response  to  the  indus- 
trial demand  for  laboratory  tests  of  the  relative  amounts  of  certain 
compounds,  either  present  in  the  coal  or  derived  from  it,  that  affect 
its  use  as  a  fuel.  These  compounds  are  grouped  by  the  proximate 
analysis  as  follows.: 

"See  also,  Fieldner,  A.  C,  Notes  on  the  sampling  and  analysis  of  coal:  Tech.  Paper  76,  Bureau  of 
Mines,  1914,  pp.  23-57. 
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(1)  Water  or  moisture;  (2)  mineral  impurities  that  remain  in  a 
somewhat  altered  condition  as  ash  when  the  coal  is  burned;  (3) 
organic  or  combustible  matter,  which  is  approximately  represented 
by  the  volatile  matter  and  fixed  carbon. 

MOISTURE    CONTENT. 

The  moisture  in  coal  consists  of  (1)  extraneous  moisture,  which 
comes  from  external  sources,  such  as  underground  waters  trickling 
over  the  face  of  the  coal  bed,  through  the  coal  bed,  and,  in  places 
going  to  the  dip,  from  the  coal  shot  down  lying  in  water,  condensa- 
tion from  saturated  mine  air,  or,  as  regards  car  samples,  from  atmos- 
pheric precipitation  or  from  water  used  for  washing  the  coal,  and 
(2)  inherent  moisture,  which  is  one  of  the  products  of  the  original 
vegetable  matter  from  which  coal  is  derived. 

Analysis  does  not  differentiate  between  extraneous  and  inherent 
moisture,  because  in  air-drying  coal  not  only  is  the  extraneous  or 
superficial  moisture  removed  but  also  more  or  less  of  the  inherent 
moisture,  the  amount  depending  on  the  fineness  of  the  coal  and  the 
humidity  of  the  air.  The  percentage  loss  of  weight  on  air  drying 
should  be  regarded  merely  as  an  indication  of  the  relative  tendency 
of  different  coals  to  lose  moisture,  after  removal  from  the  mine,  on 
exposure  to  comparatively  dry  atmospheres. 

The  loss  of  weight  on  air  drying  at  30-35°  C,  combined  with  the 
loss  of  weight  occurring  when  the  air-dried  sample  is  heated  in  a 
current  of  dry  air  at  a  temperature  of  105°  C,  is  considered  equal  to 
the  total  moisture  in  the  coal  as  received  at  the  laboratory. 

ASH. 

Ash  is  the  incombustible  residue  left  from  complete  combustion  of 
the  coal.  It  is  derived  from  the  inorganic  matter  in  the  coal,  and  is 
composed  largely  of  compounds  of  silica,  alumina,  lime,  and  iron, 
together  with  smaller  quantities  of  magnesia,  titanium,  and  alkali 
compounds.  The  silica,  alumina,  and  titanic  oxide  are  derived  from 
sand,  clay,  shale,  and  "slate" ;  the  iron  oxide  mainly  from  iron  pyrite; 
and  the  lime  and  magnesia  from  their  corresponding  carbonates  and 
sulphates. 

The  ash-forming  constituents  consist  of  (1)  "inherent"  or  "in- 
trinsic "  impurities  that  are  present  in  an  intimate  mixture  with  the 
coal  substance,  and  are  derived  either  from  the  original  vegetable 
material  or  from  external  sources  during  the  accumulation  of  coal- 
forming  plant  remains;  (2)  impurities  formed  either  during  the 
laying  down  of  the  coal  bed  or  subsequentl}^,  which  occur  in  the  form 
of  partings,  "veins,"  and  nodules  of  clay,  shale,  pyrite,  and  calcite; 
and  (3)  impurities  that  become  mechanically  mixed  with  the  coal  in 
the  process  of  mining,  such  as  fragments  of  roof  and  floor. 
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INHERENT   IMPURITIES. 


The  percentage  of  ash  derived  from  the  intimately  mixed  impurities 
may  be  determined  by  selecting  a  sample  of  clean  lumps  of  homo- 
geneous coal,  or,  better,  by  placing  the  coarsely  crushed  coal  in  a 
solution  of  calcium  or  zinc  chloride  with  a  specific  gi-avity  of  1.35. 
The  coal  will  float  and  the  heavier  extraneous  impurities  will  sink. 
In  this  way  a  sample  of  clean  coal  may  be  prepared  for  analysis.  In 
some  samples  the  percentage  of  "intrinsic"  ash  is  so  low  that  the 
ash  must  have  come  exclusively  from  the  original  coal-forming  vegeta- 
tion. Ceitam  coals  have  deposited  in  their  minute  joints  or  cleav- 
age planes  thin  flakes  of  calcite,  gypsum,  silica,  or  clay,  and  some  have 
veinlets  of  pyrite.  These  impurities  are  not  intimately  mixed  with 
the  coal  substance,  but  can  not  be  separated  from  the  coal  by  any 
commercial  methods  of  preparation.  In  some  coals,  also,  micro- 
scopic crystals  of  pyrite  are  so  distributed  that  washing  does  not 
appreciably  lower  the  sulphur  content. 


EXTRANEOUS    IMPURITIES. 


The  percentage  of  ash  derived  from  extraneous  impurities  varies 
considerably,  dependmg  on  the  number  and  size  of  the  partings  in 
the  seam,  the  possibility  of  separatmg  them  from  the  coal,  and  the 
care  with  which  the  coal  is  mmed.  Such  impurities  of  this  character, 
when  m  the  form  of  "slate"  or  bone,  may  be  removed  to  some  degree 
by  suitable  methods  of  washing,  picking,  or  screening.  The  possibil- 
ity of  improvmg  the  quality  of  coal  by  washmg  may  be  determined  by 
the  laboratory  float-and-smk  test  already  described. 

Coal  ash,  as  determined,  usually  weighs  less  than  the  organic  matter 
from  which  it  is  produced  because  of  the  loss  of  volatile  constituents 
during  ignition.  Shale  and  clay  lose  their  water  of  hydration;  the 
carbonates  are  more  or  less  decomposed,  giving  off  carbon  dioxide,  and 
the  iron  pyrite  is  changed  to  ferric  oxide,  gi^'ing  off  sulphur  dioxide, 
either  to  the  atmosphere  or  to  the  free  calcium  oxide  that  has  been 
formed  from  the  carbonate.  In  coals  contahiing  calcium  carbonate 
a  large  proportion  of  the  sulphur  may  be  retained  in  the  ash  as  cal- 
cium sulphate. 

VOLATILE    MATTER    AND    FIXED    CARBOX. 

The  volatile  matter  and  fixed  carbon  represent  approximately  the 
relative  proportions  of  gaseous  and  solid  combustible  matter  that  are 
obtamed  from  coal  by  heatmg  it  hi  a  closed  vessel.  The  volatile 
matter  consists  chiefly  of  the  combustible  gases  hydrogen,  carbon 
monoxide,  and  methane  and  other  hydrocarbons,  and  some  non- 
combustible  gases,  as  carbon  dioxide  and  water  vapor.     The  volatile 
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matter  does  not  include  the  water  that  can  be  removed  from  the  coal 
by  heating  it  at  105°  C. 

From  the  standpoint  of  the  analyst,  950°  to  1,000°  C.  appears  to 
be  the  best  temperature  for  the  determination  of  volatile  matter,  as 
most  duplicate  determinations  made  within  those  limits  agree  within 
0.5  per  cent. 

The  residue  of  coke  left  in  the  crucible  after  the  ash  has  been 
deducted  is  reported  as  ''fixed  carbon."  The  fixed  carbon  does  not 
represent  the  total  carbon  m  the  coal,  for  a  considerable  part  of  the 
carbon  is  expelled  as  volatile  matter,  being  in  combination  with 
hydrogen  as  hydrocarbon  or  with  oxygen  as  carbon  monoxide  and 
carbon  dioxide.  Furthermore,  fixed  carbon  is  not  pure  carbon. 
The  carbonized  residue  contains,  in  addition  to  the  ash-forming  con- 
stituents, several  tenths  per  cent  of  hydrogen  and  oxygen,  from  0.4 
to  1.0  per  cent  nitrogen,  and  approximately  half  the  sulphur  that  was 
in  the  coal.  The  terms  ''volatile  matter"  or  "volatile  combustible 
matter"  and  "fixed  carbon"  do  not  represent  definite  compounds 
that  existed  in  the  coal  before  heating.  The  method  of  determination 
is  arbitrary,  and  results  are  comparable  only  when  the  temperature 
and  rate  of  heating  are  the  same.  In  general  the  sum  of  the  fixed 
carbon  and  ash  may  be  taken  as  representing  the  relative  amount  of 
coke  yield  from  coking  coals.  However,  the  conditions  under  which 
the  laboratory  determination  is  made  are  so  different  from  the  condi- 
tions m  the  commercial  manufacture  of  coke  or  gas  that  no  close 
agreement  can  be  expected.  The  slow  rate  of  heating  in  the  indus- 
trial processes  yields  several  per  cent  more  coke  than  is  obtained  in 
the  laboratory  determination. 

SULPHUR. 

In  the  proximate  analysis  of  coal  the  sulphur  is  included  in  the 
volatile  matter,  fixed  carbon,  and  ash.  If  the  ash  contains  no  lime 
or  alkali  oxides,  all  the  sulphur  is  distributed  between  the  volatile 
matter  and  fixed  carbon,  approximate!}^  half  the  sulphur  being  re- 
tained by  the  fixed  carbon  and  the  remainder  escaping  with  the 
volatile  matter. 

FORMS  OF  OCCURRENCE  IX  COAL. 

Sulphur  occurs  in  coal  (1)  as  pyrite  or  marcasite,  (2)  as  sulphate  of 
iron,  lime,  and  alumina,  and  (3)  in  combination  with  the  coal  sub- 
stance as  organic  compounds. 

In  some  coal  beds  balls,  lenses,  and  bands  of  pyrite  are  easily  dis- 
tinguishable in  the  face  of  the  bed,  and  may  be  largely  removed  by 
breaking  up  the  lumps  of  coal  containing  them  and  by  suitable 
washmg   or   picking.     In    other    beds    the  pyrite   is   disseminated 
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throughout  the  himps  of  coal  in  veinlets  or  in  such  small  particles 
that  it  is  not  practicable  to  separate  them  from  the  lump  coal  or  even 
to  remove  them  from  the  screenings  by  washing. 

Sulphur  combined  as  sulphates  of  iron,  lime,  and  alumina  may  be 
found  in  weathered  coal.  On  exposure  to  air  pyrite  and  marcasite 
tend  to  absorb  oxygen  and  form  iron  sulphate.  Sulphur  combined 
as  sulphate  has  no  heating  value. 

Next  to  pyritic  sulphur  the  most  prominent  form  of  sulphur  in  coal 
is  that  which  occurs  in  some  organic  combination  with  the  coal  sub- 
stance. There  is  no  direct  method  of  quantitatively  determining  the 
relative  amounts  of  pyritic  and  "organic"  sulphur.  However,  as 
regards  many  coals,  if  all  the  sulphate  sulphur  and  an  amount  of 
sulphur  sufficient  to  form  pyrite  equivalent  to  all  the  iron  in  the 
coal  be  deducted  from  the  total  sulphur,  there  yet  remains  a  consider- 
able amount  of  sulphur. 

ULTIMATE  ANALYSIS. 

In  the  ultimate  analysis  the  composition  of  coal  is  expressed  in 
percentages  of  ash,  sulphur,  carbon,  hydrogen,  nitrogen,  and  oxygen. 
The  sum  of  these  constituents  is  taken  as  equal  to  100  per  cent.  As 
there  is  no  simple  direct  method  for  the  determination  of  oxygen,  it 
is  estimated  by  subtractmg  the  sum  of  the  other  five  constituents 
from  100.  This  method  throws  the  summation  of  all  the  errore 
incurred  in  the  other  determinations  upon  the  oxygen. 

The  determination  of  carbon,  hydrogen,  and  nitrogen,  although 
requiring  experience  and  a  considerable  degree  of  skill  on  the  part  of 
the  chemist,  is  not  subject  to  the  arbitrary  conditions  that  must  be 
maintained  in  the  proximate  analysis.  As  the  chemist  is  dealmg 
with  definite  chemical  elements,  he  should  be  able  to  make  duplicate 
determinations,  agreeing  within  the  following  limits:  Carbon,  0.3  per 
cent;  hydrogen,  0.07  per  cent;  nitrogen,  0.05  per  cent. 

CALIFORIC  VALUE. 

DIRECT    DETERMIXATIOX    IX    THE    BOMB    CALORIMETER. 

The  most  accurate  method  of  determinmg  the  total  heating  value 
is  by  combustion  m  a  bomb  calorimeter.  The  instrument  should  be 
carefully  standardized  by  burning  substances  of  known  calorific 
value,  such  as  the  standard  samples  of  cane  sugar,  naphthalene,  and 
benzoic  acid,  that  are  now  being  furnished  by  the  Bureau  of  Stand- 
ards. The  standardization  should  be  conducted  under  exactly  the 
same  conditions  and  with  the  same  thermometer  that  is  used  in  the 
tests.  The  use  of  calibrated  thermometers  is  essential.  In  carefully 
conducted  calorimetric  work  the  probable  error  should  not  exceed  0.3 
per  cent,  which  corresponds  to  about  50  B.  t.  u.  m  a  high-grade  coal. 
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This  degree  of  accuracy  is  higher  than  can  be  obtained  in  the  usual 
methods  of  sampling,  the  error  introduced  by  which  oftentimes^  in- 
creases the  total  error  to  100  B.  t.  u. 

CALCULATION    OF    CALORIFIC    VALUE    BY    DULONG's    FORMULAS. 

Before  the  bomb  calorimeter  came  into  general  use  the  heating 
value  of  a  coal  was  frequently  calculated  from  the  ultimate  analysis 
by  one  of  Dulong's  formulas.  These  formulas,  which  are  occasion- 
ally used  m  the  bureau's  work  to  verify  results  with  the  bomb 
calorimeter,  are  as  follows : 

(1)  Calorific  value  in  calories  per  gram  =  8080C  + 34460  (H  - -^) + 
2250S. 

(2)  Calorific  value  in  B.  t.  u.  per  pound  =  14544C  + 62028 (H-^)  + 

4050S. 

There  is  fairly  close  agreement  between  the  calorific  values  calcu- 
lated by  Dulong's  formula  and  those  determined  by  the  calorimeter. 
In  coals  of  higher  rank  than  subbituminous  the  agreement  is  usually 
within  1.5  per  cent. 

DESCRIPTIONS   OF   SAMPLES. 

The  samples  of  coal  and  the  mines  from  which  they  were  taken  are 
described  in  the  same  general  manner  as  the  corresponding  informa- 
tion was  presented  in  Bulletm  22.  The  descriptions  have  been  com- 
piled from  pubUshed  reports  or  from  the  note  books  of  the  engineers 
or  geologists  who  collected  the  samples  and  necessarily  vary  in  com- 
pleteness. The  purpose  of  the  descriptions  is  to  present  such  informa- 
tion as  bears  on  the  significance  of  the  analyses  and  to  give  supple- 
mentary details,  such  as  methods  of  mining  and  clearing  coal,  that 
may  be  of  assistance  to  Government  engmeers  or  purchasing  agents 
and  to  other  persons  in  preparing  specifications  and  awarding  con- 
tracts for  fuel. 

The  names  of  the  coal  beds,  geologic  foi-mations,  mming  districts, 
and  coal  fields  ai'e  those  used  by  the  United  States  Geological  Survey. 
In  the  descriptions  of  the  sections  of  coal  beds,  the  word  ''shale" 
has  been  substituted  for  the  "slate"  of  collectors  and  "bony  coal" 
or  "bone"  for  "bone  coal." 

CLASSIFICATION  OF  COAL. 

The  usage  of  the  Survey  has  been  followed  also  in  the  classification 
of  the  coals.  The  followuig  statement  on  coal  classification  is  made 
by  Campbell  '^  in  a  recent  report. 

o  Campbell,  M.  R.,  Analyses  of  coal  samples  from  various  fields  in  the  United  States:  U.  S.  Geol. 
Survey  Bull.  541,  1914. 
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The  classification  of  coal  into  various  grades,  such  as  bituminous,  semibituminous , 
and  lignite,  is  arbitrary  and  not  at  all  satisfactory,  but  it  is  in  common  use  in  the  United 
States,  and  it  seems  desirable  to  give  the  class  for  each  sample,  because  from  the 
analysis  one  could  not  always  determine  this  important  point.  The  classes  generally 
used  in  the  United  States  are  as  follows:  Anthracite,  semianthracite,  semibituminous, 
bituminous,  subbituminous,  and  lignite. 

Anthracite. — Anthracite  coal  is  generally  well  known,  but  in  a  systematic  classifica- 
tion it  is  generally  defined  as  a  hard  coal  having  a  fuel  ratio  (fixed  carbon  divided  by 
volatile  matter)  of  not  less  than  10.  Most  of  this  coal  comes  from  the  anthracite  fields 
of  eastern  Pennsylvania,  but  small  areas  are  known  in  some  of  the  Western  States. 

Semianthracite. — Semianthracite  coal  has  a  fuel  ratio  ranging  from  6  or  7  to  10. 
There  is  only  a  small  amount  of  this  coal  in  the  United  States. 

Semibituminous. — Semibituminous  coal  is  of  great  commercial  importance,  but  is 
not  widely  distributed.  Its  fuel  ratio  ranges  from  3  to  6  or  7.  It  is  the  best  steam 
coal  in  the  country,  and  some  of  it  can  be  utilized  in  the  manufacture  of  coke.  The 
centers  of  production  are  the  Pocahontas  and  New  River  fields  of  Virginia  and  West 
Virginia,  Georges  Creek  field  of  Maryland,  Wiudber  field  of  Pennsyh^ania,  and  the 
western  end  of  the  Arkansas  field  in  the  vicinity  of  Fort  Smith.  Though  small  areas 
containing  this  grade  of  coal  have  been  found  in  Washington  and  Colorado,  the  amount 
of  such  coal  in  these  fields  is  small. 

Bituminous. — Bituminous  coal  is  the  most  important  grade  in  the  country  and  in- 
cludes most  of  the  coals  east  of  the  Rocky  Mountains.  In  the  Western  States  there  are 
large  areas  of  bituminous  coal,  such  as  the  Trinidad-Raton  field  of  Colorado  and  New 
Mexico;  the  Grand  Hogback  field  of  Colorado;  the  Book  Cliffs  field  of  Utah;  the  Rock 
Springs,  Kemmerer,  and  Black  Hills  fields  of  Wyoming;  the  Great  Falls  field  of 
Montana;  and  many  districts  of  Washington.  This  grade  furnishes  most  of  the  coking 
coal  of  the  country,  and  it  is  largely  sold  for  steam  raising  and  for  domestic  use. 

Subbituminous.— The  terln  "subbituminous"  has  been  adopted  by  the  United 
States  Geological  Survey  for  what  has  generally  been  called  "black  lignite."  The 
latter  term  is  objectionable,  for  the  reason  that  the  coal  is  not  lignitic  in  the  sense  of 
being  woody,  and  the  use  of  the  term  seems  to  imply  that  the  coal  is  little  better  than 
the  brown,  woody  lignite  of  North  Dakota,  whereas  many  of  the  coals  of  this  class 
closely  approach  the  lowest  grade  of  bituminous  coal.  In  fact,  it  is  extremely  diflficult 
to  separate  this  class  from  the  one  below  and  the  one  above.  It  is  generally  distin- 
guished from  lignite  by  its  color  and  freedom  from  apparent  woody  texture  and  from 
bituminous  coal  by  the  slacking  it  imdergoes  when  exposed  to  the  weather.  As  the 
latter  is  an  important  difference  in  commercial  use,  it  has  been  adopted  by  the  Geolog- 
ical Survey  as  the  criterion  for  the  separation  of  subbituminous  and  bituminous  coals. 

Subbituminous  coal  is  found  in  most  of  the  western  fields,  being  well  kno\vn  in  the 
field  about  Boulder  and  Denver  and  in  North  Park,  Colo.;  Gallup,  N.  Mex.;  Hanna, 
Douglas,  Sheridan,  and  the  Bighorn  Basin,  Wyo.;  Red  Lodge  and  Musselshell,  Mont., 
and  in  many  of  the  districts  of  \\'ashington  and  Oregon. 

Lignite. — As  used  by  the  Geological  Survey  the  term  "lignite"  is  restricted  to  the 
coals  that  are  distinctly  brown  and  generally  woody.  They  are  intermediate  in 
quality  between  peat  and  subbituminous  coal.  Lignite  is  abundant  in  the  North  in 
eastern  Montana  and  North  Dakota  and  in  the  northwest  comer  of  South  Dakota.  In 
the  South  it  is  present  in  all  of  the  Gulf  States,  but  it  has  been  developed  commercially 
only  in  Texas. 

TABULATED  ANALYSES. 

On  the  following  pages  are  given  the  analyses  of  the  samples  of 
coal  collected  during  the  period  covered  by  this  report. 

In  the  first  column  of  the  table,  locations  of  samples  are,  for 
brevity,  not  worded  as  in  the  detailed  descriptions  (pp.  147-405). 
The  word  "cut"  denotes  thickness  of  coal  sampled. 
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DESCRIPTIONS  OF   SAMPLES. 

ALABAMA. 

JEFFERSON  COUNTY. 

Littleton.     Banner  Mine. 

Sample. — Bituminous  coal;  Warrior  field;  analyses  Nos.  12083,  12084,  12085,  and 
12086  (p.  17). 

Mine. — Banner,  a  shaft  (originally  a  slope)  mine  near  Littleton,  about  20  miles  north- 
west of  Birmingham,  on  the  Cane  Creek  division  of  the  Louisville  &  Nash^dlle  Railroad. 

Coal  bed. — Big  or  Mary  Lee.  Carboniferous  age,  Pottsville  group.  This  same  bed  is 
worked  at  Palos,  Ala.  Thickness  about  10  feet.  The  bed  is  practically  horizontal, 
the  dip  being  1  to  2  per  cent.  The  bed  is  overlain  by  sandstone  and  the  floor  ia 
shale.  Near  the  center  of  the  bed  is  a  stratum  of  hard  gray  shale  18  to  22  inches  thick, 
known  as  "middleman.  "  The  bed  was  measured  and  sampled  at  three  points  in  the 
mine  by  J.  J.  Rutledge,  on  April  26,  1911,  as  described  below: 

Sections  of  coal  bed  in  Banner  mine. 


Section 

Laboratory  No 

Roof,  sandstone. 

Coal 

Shale,  gray 

Coal 

Shale,  hard,  gray 

Coal 

"Sulphur" 

Coal 

"Sulphur"  ("slate") 

Coal 

Shale,  hard,  gray 

Coal 

Shale,  gray 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

12083 

12084 

Ft.  in. 

Ft.  in. 

1   2 

1   4 

aO   1 

"0      1 

0   8 

0   8 

aO   8 

1   8 

1   4 

aO   1 

0   4 

aO   1 

aO   1 

0   6 

0   6 

al   6 

al   9 

2   3 

2   7 

0   1 

oO   2 

0   7i 

0   9 

8   7J 

10   4 

6  Hi 

7   6 

c 

12085 
Ft.  in. 
1      2 
aO      1 

0  7 
aO     10 

1  9 


al      9 
2      7 


10      0 
7      4 


a  Not  included  in  sample. 

Section  A  (sample  12083)  was  cut  from  the  rib  near  the  mouth  of  room  4,  off  right 
entry  5,  2,000  feet  east  of  shaft  No.  1. 

Section  B  (sample  12084)  was  cut  from  the  rib  near  the  mouth  of  room  2,  off  left 
entry  8,  2,400  feet  east  of  shaft  No.  1. 

Section  C  (sample  12085)  was  cut  from  the  right  rib  of  the  main  slope,  at  the 
mouth  of  left  entry  9,  2,700  feet  east  of  shaft  No.  1. 

A  composite  sample  was  made  by  combining  face  samples  12083,  12084,  and  12085. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  Laboratory  No. 
12086. 

Notes. — The  room-and-pillar  system  of  mining  is  used.  At  the  time  of  sampling  the 
coal  was  undercut  by  electric  chain  machines  and  shot  down  with  a  permissible  explo- 
sive. The  output  was  about  1,000  tons  a  day,  all  of  which  was  from  advance  work- 
ings.    In  advance  workings,  about  40  per  cent  of  the  coal  was  taken  out. 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Survey 

Bull.  285,  1906,  p.  216. 
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Morris.     Ixdio  Mine. 

ASoj/ipZe.— Bituminous  coal;  Warrior  field;  analyses  Nos.  16683,  16684,  16685,  16686, 
and  16687  (p.  17). 

Mine. — The  Indio  mine  is  opened  by  a  shaft  186  feet  deep,  and  is  4  miles  east  of 
Morris,  on  the  Louisville  &  NashA-ille  Railroad. 

Coal  bed. — ^Jefferson.  Carboniferous  age.  Black  Creek  formation.  Thickness,  4  feet 
to  4  feet  8  inches.  The  bed  lies  practically  horizontal  and  has  two  characteristic  shale 
partings,  one  near  the  bottom  and  one  near  the  top.  Roof,  shale,  with  a  sandstone 
cap  rock.  The  shale  occasionally  came  down  with  the  coal  and  particles  of  the  roof 
got  mixed  with  the  coal  in  loading.  The  floor  is  a  hard,  smooth  shale,  particles  of  which 
did  not  get  mixed  ^vith  the  coal  in  mining. 

The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  E.  B.  Sutton  and 
J.  W.  Webb,  on  March  28,  1913,  as  described  below: 

Sections  of  coal  bed  in  Indio  mine. 


Sections 

Laboratory  No 

Roof,  shale. 

Coal 

Shale 

Coal 

Shale 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

B 

C 

16683 

16684 

16685 

Ft.    in. 

Ft.    in. 

Ft.    in. 

0   7 

0  8 

0  8§ 

no   2 

aO   3 

aO   5 

1   6 

1   7 

1   2 

al   S 

al   8 

al   3 

0   6 

0   6 

0   6 

4   5 

4   8 

4   i 

2   7 

2   9 

2  4i 

D 

16686 
Ft.    in. 
0      8i 


4      1 

2      7 


aXot  included  in  sample. 

Section  A  (sample  16683)  was  measured  at  the  face  of  room  7,  off  the  fifth  left  south 
entry. 

Section  B  (sample  16684)  was  measured  at  the  face  of  room  4,  off  the  seventh  right 
north  entr5^ 

Section  C  (sample  16685)  was  measured  at  the  neck  of  room  4,  off  the  sixth  right 
south  entrj'. 

Section  D  (sample  16686)  was  measured  at  the  intersection  of  the  main  south  air 
course  and  the  sixth  left  south  entry. 

A  composite  sample  was  made  by  combining  face  samples  16683  to  16686,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  imder  laboratory  No. 
16687. 

Notes. — At  the  time  the  mine  was  visited  the  coal  was  shot  off  the  solid  with  permis- 
sible explosives.  Black  powder  was  used  for  brushing  the  floor  and  roof.  The  coal 
was  all  shipped  asrun-of-mine.  The  average  daily  output  was  275  tons.  There  was 
about  100  acres  to  be  mined  from  this  opening. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  285,  1906,  p.  219. 

ST.  CLAIR  COUNTY. 
Coal  City.     Coal  Branch   Mine. 


Sample. — Bituminous  coal;  Coosa  Basin  field;  analyses  Nos.  12440,  12441,  12442, 
and  12443  (p.  18). 

Mine. — Coal  Branch,  a  slope  mine  at  Coal  City,  on  the  Seaboard  Air  Line  Railway. 

Coal  bed. — Coal  City.  Carboniferous  age,  Pottsville  group.  Thickness,  2  feet  10 
inches  to  5  feet;  roof,  weak  calcareous  shale;  floor,  hard  shale. 
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The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  Charles  Butts 
on  July  21,  1911,  as  described  below: 

Section  of  coal  bed  in  Coal  Branch  mine. 


A 
12440 
Ft.  in. 

4  10 
oO      2 

5  0 
4     10 

B 

12441 
Ft.  in. 
3    10 

C 

12442 

Roof,  shale. 

Coal 

Ft.  in. 
2    10 

"  Rash  " 

Floor,  shale,  hard. 

Thickness  of  bed 

3     10 
3    10 

2    10 

2    10 

o  Not  included  in  sample. 

Section  A  (sample  12440)  was  measured  in  the  first  left  room  off  twenty-sixth  entry, 
3,000  feet  north  of  the  slope  mouth. 

Section  B  (sample  12441)  was  measured  at  the  end  of  thirty-fourth  entry,  2,800  feet 
north  of  the  slope  mouth . 

Section  C  (sample  12442)  was  measured  at  the  end  of  ro(^m  32,  3,000  feet  northeast 
of  the  slope  mouth . 

A  composite  sample  was  made  by  combining  face  samples  12440,  12441,  and  12442. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
12443. 

Coal  City.    Vulcan  No.  4  Mine. 

Sample. — Bituminous  coal;  Coosa  Basin  field;  analyses  Nos.  12436,  12437,  12438, 
12439  (p.  18). 

Mine. — Vulcan  No.  4;  a  slope  mine  at  Coal  City,  on  the  Seaboard  Air  Line  Railway. 

Coal  bed. — Broken  Arrow.  Carboniferous  age,  Potts^ille  group.  Thickness,  3  feet 
6  inches  to  4  feet  9  inches. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  Charles  Butts 
on  July  21,  1911,  as  described  below: 

Section  of  coal  bed  in  Vulcan  No.  4  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal,  bony 

Clay 

Coal,  bony 

Coal,  hard 

Coal,  soft 

Coal,  rashy,  "mining" 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

12436 

12437 

Ft.  in. 

Ft.  in. 

10      3 

aO       5 

oO      3J 

aO        5 

«0      3i 

oQ        3 

1     .. 

0      10 

1      6 

1       10 

0      9i 

1        0 

4      U 

4        9 

3      31 

3        S 

c 

12438 
Ft.  in. 
OO      4 


aO 

aO 

0 

1 


3* 
3 
9 
10 


a  Not  included  in  sample. 

Section  A  (sample  12436)  was  measured  in  room  21,  off  second  left  heading,  750  feet 
southeast  of  the  mine  mouth. 

Section  B  (sample  12437)  was  measured  1,100  feet  east  erf  the  mine  mouth. 

Section  C  (sample  12438)  was  measured  in  room  15,  off  second  left  heading,  600  feet 
south  of  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  12436,  12437,  and  12438. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
12439. 
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ANALYSES    OF    COAL. 


SHELBY  COUNTY. 

Straven.     Steaven  Mine. 

Sample. — Bituminous  coal;  Cahaba  field;  analyses  Nos.  14391  and  14392  (p.  18). 

Mine. — Straven,  a  slope  mine  in  sec.  7,  T.  21S.,  R.  3  W.,  at  Straven,  on  the  Mobile 
branch  of  the  Southern  Rail•^va}^ 

Coal  bed. — Upper  Straven.  Carboniferous  age,  Pottsville  group.  Thickness,  5 
feet  6^  inches. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  Charles  Butts  on 
June  14,  1912,  as  described  below: 

Section  of  coal  bed  in  Straven  mine. 


Laboratory  No 

Roof,  shale. 

Coal,  rash,  and  shale 

Coal,  hard 

Parting  (knife  edge  to  4  inches  of  rash  or  soft  coal) 

Coal 

Clay 

Coal,  softer  than  upper  bench 

Floor,  clay: 

Thickness  of  bed 


14391 

14392 

n. 

in. 

on 

« 

b  0 

lOi 

62 

2 

aO 

8^ 

cl 

li 

4i 


o  Excluded  from  samples. 


f>  Included  in  sample  14391. 


c  Included  in  sample  14392. 


The  section  was  measured  near  the  end  of  the  slope,  2,000  feet  north  of  the  slope 
mouth. 

Notes. — The  coal  was  hard  and  bright.  At  the  time  of  sampling,  the  coal  was  sold 
as  run-of-mine  for  domestic  and  steam  purposes. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  39,  351. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Sur^'ey  Bull. 
431,  1909,  p.  140. 

TUSCALOOSA  COUNTY. 

Abernant.     Abernant  Mine. 

Sample. — Bituminous  coal;  Warrior  field;  analysis  No.  14717  (p.  19). 

Mine. — Abernant.  a  slope  mine  in  sec.  18,  T.20  S,  R.  6  W.,  at  Abernant,  seven-eighths 
of  a  mile  south  of  Yolande. 

Coal  bed. — Jagger.  Carboniferous  age,  Potts\dlle  group.  Thickness  of  coal  mined, 
6  to  7  feet;  dip,  14°  N\V.  The  coal  has  no  cleat,  but  has  several  shale  partings.  Roof- 
shale,  which  sometimes  comes  down  and  gets  mixed  with  the  coal  in  mining;  above 
the  shale  is  a  sandstone  cap  rock.  Floor,  hard  blue  sandstone,  which  did  not  mix 
with  the  coal  in  loading. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  E.  B.  Sutton  on 
August  15,  1912,  as  described  below: 

Section  of  coal  bed  in  Abernant  mine. 


Laboratory  No : 

Roof,  sandstone. 

Bone 

Coal 

Mother  coal 

Coal 

Shale , 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Sh^le 

Coal 

Floor,  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


14717 

Ft. 

in. 

oO 

n 

0 

8 

oO 

1 

0 

5 

aO 

3 

1 

0 

aO 

1 

0 

11 

aO 

1 

1 

8 

on 

4 

n 

2 

on 

2 

0 

8 

6 

7^ 

0 

6 

o  Not  included  in  sample. 
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Section  A  (sample  14717)  was  measured  at  the  face  of  right  entry  13. 

Notes. — ^At  the  time  the  mine  was  sampled  the  coal  was  undercut  by  hand  and  blasted 
down  with  a  permissible  explosive.  The  tipple  was  a  wooden  structure.  All  coal 
was  shipped  as  run-of-mine.  Two  men  were  employed  to  trim  the  coal  and  pick 
"slate  "  from  the  cars.  The  average  daily  output  was  300  tons  a  day,  with  a  capacity 
of  500  tons. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  39,  352. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  260,  1905,  p.  375,  and  Bull.  400,  1910,  p.  170. 

ALASKA. 

ALASKA  PENINSULA. 
Chignik  Bay.     Warner  Claim. 

Sample. — Bituminous  coal;  Alaska  Peninsula  field;  analysis  No.  12742  (p.  19). 

Mine. — Warner  claim,  Chignik  Bay. 

Coal  bed. — Not  named.     Cretaceous  age,  Chignik  (?)  formation. 

Notes. — Sample  12742  was  taken  at  the  Warner  claim  on  November  1,  1911.  No 
further  information  available. 

The  coal  beds  of  the  Chignik  Bay  region  are  described  in  U.  S.  Geol.  Survey  Bull. 
467,  1911,  p.  109. 

BERING  RIVER. 

Barrett  Creek.     Cunningham  Claims. 

Sample. — Semibituminous coal ;  Bering  River  field;  analysis  No.  12716  (p.  19). 

Localifj/. — Cunningham  claims,  on  Barrett  Creek. 

Coal  bed. — Unnamed.  Tertiary  age,  Kushtaka  formation.  Thickness,  about  5  feet. 
A  number  of  beds  outcrop  on  this  creek. 

Notes. — The  bed  was  sampled  on  November  4,  1911.  The  sample  was  taken  at  an 
outcrop  on  Barrett  Creek,  three-fourths  of  a  mile  above  its  junction  with  Clear  Creek. 
The  bed  was  about  5  feet  thick  at  this  point. 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  Report  on  Coal  in  Alaska 
for  Use  in  United  States  Navy:  House  Document  No.  876,  1914,  p.  38. 

Barrett  Creek.     Cunningham  Claims. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12709  (p.  19). 

Locality. — Cunningham  claims,  Barrett  Creek. 

Coai  6ec?.— Unnamed.  Tertiary  age,  Kushtaka  formation.  Thickness  about  2  feet. 
This  bed  lies  above  the  bed  represented  by  sample  12716. 

Notes. — The  bed  was  sampled  at  one  point  on  November  3,  1911.  The  sample  was 
taken  at  a  point  about  100  feet  up  the  creek,  measiured  across  the  dip,  from  the  place 
where  sample  12716  was  taken.     The  bed  was  about  2  feet  thick  at  the  point  sampled. 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  Report  on  Coal  in  Alaska 
for  Use  in  United  States  Navy:  House  Document  No.  876,  1914,  p.  38. 

Barrett  Creek.     Cunningham  Claims. 

Sam,ple. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12707  (p.  19). 
Locality. — Cunningham  claims  on  Barrett  Creek. 

Coal  bed. — Unnamed  bed.  Tertiary  age,  Kushtaka  formation.  The  bed  outcrops 
above  the  one  represented  by  sample  12709. 
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Notes. — The  bed  was  sampled  at  one  point  on  November  3,  1911.  The  sample  vras 
taken  at  a  point  15  to  20  feet,  measured  across  the  stiike,  above  the  bed  represented  by 
sample  12709. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  Report  on  Coal  in  Alaska 
for  Use  in  United  States  Navy:  House  Document  No.  876,  1914,  p.  38. 

Barrett  Creek.     Cunningham  Claims. 

Sample.- — Semibituminous  coal;  Bering  River  field;  analysis  No.  12708  (p.  19). 

Location. — Cunningham  claims  on  Barrett  Creek. 

Coal  bed. — Unnamed.  Tertiary  age,  Kushtaka  formation.  The  bed  lies  between 
the  beds  represented  by  samples  12707  and  12714. 

Notes. — The  bed  was  sampled  at  one  point  on  November  3,  1911.  The  sample  was 
taken  from  an  outcrop  on  the  creek,  at  a  point  between  the  third  and  fifth  seams,  about 
350  feet,  measured  along  the  creek,  or  between  100  and  125  feet,  measured  across  strike, 
below  fifth  bed,  and  probably  between  100  and  150  feet,  measured  across  strike,  above 
the  third  bed  (noted  from  memorj-). 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  Report  on  Coal  in  Alaska 
for  Use  in  United  States  Navy:  House  Document  No.  876,  1914,  p.  38. 

Barrett  Creek.     Cunningham  Claims. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  Nos.  12710  and  12714 
(p.  19). 

Locality. — Cunningham  claims  on  Barrett  Creek. 

Coal  bed. — Unnamed.     Tertiarj^  age,  Kushtaka  formation. 

Notes. — The  bed  was  sampled  at  two  points  on  November  4, 1911 .  Sample  12714  was 
taken  from  an  outcrop  east  of  Barrett  Creek,  about  350  feet  up  the  creek,  and  about  125 
to  150  feet,  measiired  across  the  strike,  from  the  fourth  bed  on  this  creek,  and  represents 
3  to  4  feet  of  coal  next  the  roof  or  hanging  wall  opposite  the  part  represented  by  sample 
12710.     There  was  a  band  of  shale  in  the  middle  of  the  bed  1  to  4  feet  thick. 

Sample  12710  was  taken  between  the  foot  wall  or  floor  and  the  band  of  shale  in  the 
middle  of  the  bed,  and  represents  a  bench  of  coal  about  3  feet  thick. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  Report  on  Coal  in 
Alaska  for  Use  in  United  States  Navy:  House  Document  No.  876,  1914,  p.  38. 

Barrett  Creek.     Cunningham  Claims. 

Sampk. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12718  (p.  19). 

Locality. — Cunningham  claims,  on  BaiTett  Creek. 

Coal  bed. — Unnamed.     Tertiary  age,  Kushtaka  fonnation. 

Notes. — The  bed  was  sampled  at  one  point  on  November  4,  1911.  Sample  12718 
was  taken  20  to  30  feet,  measured  across  strike,  above  points  where  samples  12710 
and  12714  were  taken,  about  three-quartei-s  mile  above  mouth  of  creek. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  Report  on  Coal  in 
Alaska  for  Use  in  United  States  Navy:  House  Document  No.  876,  1914,  p.  38. 

Barrett  Creek.     Cunningham  Claims. 

Sample. — Semibituminous  coal;  Bering  River  field:  analysis  No.  12712  (p.  19). 

Locality. — Cunningham  claims,  on  Barrett  Creek. 

Coal  bed. — Unnamed.     Tertiary  age,  Kushtaka  formation. 

Notes. — The  coal  bed  was  sampled  on  November  3,  1911.  The  sample  was  taken 
from  a  point  about  150  feet,  measured  upstream,  or  50  feet,  measured  across  the  strike, 
from  points  where  samples  12710  and  12718  were  taken. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  Report  on  Coal  in 
Alaska  for  Use  in  United  States  Navy:  House  Document  No.  876,  1914,  p.  38. 
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Branch  of  Clear  Creek.     Cunningham  Claims. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12711  (p.  19). 

Locality. — Cunningham  claims,  on  creek  which  empties  into  Clear  Creek  about 
1,000  feet  above  mouth  of  Barrett  Creek. 

Coal  6fc?.— Unnamed.  Tertiary  age,  Kushtaka  formation.  Thickness  at  outcrop, 
15  feet.     The  coal  in  the  bed  was  crushed. 

Notes. — The  bed  was  sampled  on  November  3,  1911.  The  sample  was  taken  at  a 
point  about  3,000  feet  northeast  of  the  point  on  Barrett  Creek  where  sample  ]2712  was 
taken. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  Report  on  Coal  in 
Alaska  for  Use  in  United  States  Navy:  House  Document  No.  876,  1914,  p.  38. 

Carbon  Mountain.     No.  1  Opening. 

Snmpk. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12732  (p.  19). 

Locality. — No.  1  opening,  on  Carbon  Mountain. 

Coal  bed. — Unnamed.     Tertiary  age,  Kushtaka  (?)  formation. 

Notes. — The  bed  was  sampled  on  November  7,  1911,  at  No.  1  opening.  The  bed  or 
lens  was  10  or  ]  2  feet  thick  at  this  point. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  Report  on  Coal  in 
Alaska  for  Use  in  United  States  Navy:  House  Document  No.  876,  1914,  p.  45. 

Clear  Creek.     Outcrop. 

Sample. — Semianthracite  coal;  Bering  River  field;  analyses  Nos.  12713,  12715,  and 
12717  (p.  20). 

Locality. — Clear  Creek,  4^  miles  from  mouth  of  creek. 

Coal  bed. — Unnamed.     Tertiary  age,  Kushtaka  formation. 

Thickness,  10  to  13  feet.  The  bed  outcrops  just  below  the  main  (lower)  falls  on 
Clear  Creek,  about  4J  miles  above  the  mouth  of  the  creek,  in  the  east  wall  of  the  gorge, 
and  had  not  been  found  in  the  west  wall.  The  hanging  wall  or  roof  is  3  to  4  feet  of 
diabase  sill. 

Just  below  the  diabase  sill  or  roof  is  a  layer  of  natural  coke,  6  to  10  inches  thick. 

Not£s. — Three  samples  were  taken  from  this  bed  on  November  4,  1911.  Sample 
12713  represents  the  layer  of  natural  coke.  Sample  12715  represents  6  to  8  inches  of 
the  coal  next  to  the  coke.  Sample  12717  represents  coal  from  the  main  part  of  the 
bed. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  Report  on  Coal  in 
Alaska  for  Use  in  United  States  Navy :  House  Document  No.  876,  1914,  p.  41. 

Cunningham  Claim. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12739  (p.  20). 
Locality. — Cunningham  claim. 
Coal  bed. — Unnamed. 

Notes. — The  bed  was  sampled  on  November  8,  1911.     The  sample  was  taken  at 
the  first  crosscut  off  the  entry. 
No  further  information  available. 

Glacier  Creek. 

Sam,ple. — Anthracite;  Bering  River  field;  analysis  No.  12734  (p.  20). 

Locality. — Glacier  Creek. 

Not-e^. — This  sample  was  taken  on  November  8,  1911,  from  a  bowlder  of  anthi'acite 
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Hartline  No.  1  Mine. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysia  No.  12724  (p.  20). 
Mine. — Hartline  No.  1. 

Notes. — The  bed  was  sampled  at  one  point  on  November  6,  1911.     No  further  infor- 
mation available. 

Hartline  No.  2  Mine. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12726  (p.  20). 
Mine. — Hartline  No.  2. 

Notes. — The  bed  was  sampled  at  one  point  on  November  6,  1911.     No  further  infor- 
mation available. 

Hartline  No.  3  Mine. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12725  (p.  20). 
Mine. — Hartline  No.  3. 

Notes. — The  bed  was  sampled  at  one  point  on  November  6,  1911.     No  further  infor- 
mation available. 

Hartline  No.  4  Mine. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12727  (p.  20). 
Mine. — Hartline  No.  4. 

Notes. — The  bed  was  sampled  at  one  point  on  November  6,  1911.     No  fiu-ther  infor- 
mation available. 

Hartline  No.  5  Mine. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12728  (p.  20). 
Mine. — Hartline  No.  5. 

Notes. — The  bed  was  sampled  at  one  point  on  November  7,  1911.     No  further  infor- 
mation available. 

Hartline  No.  6  Mine. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12723  (p.  20). 
Mine. — Hartline  No.  6. 

Notes. — The  bed  was  sampled  at  one  point  on  November  6,  1911.     No  further  infor- 
mation available. 

Hunts  Mine. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12729  (p.  20). 
Notes. — A  sample  was  taken  at  the  mine  on  November  7,  1911.     No  further  informa- 
tion available. 

Mount  Ann.    Top  of  Mountain. 

Sample. — Anthracite;  Bering  River  field;  analyses  Nos.  12719  and  12733  (p.  20). 
Locality. — Mount  Ann. 

Notes. — Sample  12719  was  taken  near  the  top,  and  sample  12733  at  the  top,  of  Mount 
Ann  on  November  7,  1911. 

Mount  Ann.     Side  of  Mountain. 

Sample. — Semianthracite  coal;  Bering  River  field;  analysis  No.  12720  (p.  20). 

Locality. — Mount  Ann. 

Notes. — This  sample  was  taken  on  the  side  of  Mount  Ann  on  November  4,  1911. 
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Mount  Hamilton.    McDonald  Mine. 

Sample. — Semibituminoua  coal;  Bering  River  field;  analysis  Nos.  12722,  12730, 
and  12731  (p.  21). 

Mne.— McDonald,  one-half  mile  south  of  U.  S.  L.  M.,  Christopher  group,  near 
south  line,  top  of  ridge,  on  Mount  Hamilton. 

Coal  bed. — Unnamed.  Tertiary  age,  Kushtaka  formation.  Thickness  about  15  feet. 
Nearly  vertical. 

The  bed  was  sampled  at  three  points  in  the  mine  on  November  6,  7,  and  8,  1911. 
Sample  12722  was  taken  at  the  face  of  the  entry.     No  further  information  available. 

St.  Marys  Creek.     Hartline  No.  7  Mine. 

Sample. — Semibituminous  coal;  Bering  River  field;  analysis  No.  12721  (p.  21). 
Mine. — Hartline  No.  7. 
Coal  bed. — Unnamed.     Tertiary  age. 

Notes. — The  bed  was  sampled  at  one  point  on  November  6,  1911.  No  further  infor- 
mation available. 

Trout  Creek.     Cunningham  Prospect  Tunnels  No.  4  and  No.  5. 

.Sampfc.— Semibitumious  coal,  analyses  Nos.  15355,  15356,  15357,  15358,  15359,  and 
15360  (p.  21). 

Locality.— I'TosY)ect  tunnels  No.  4  and  No.  5,  on  the  Cunningham  claims,  about  one- 
fourth  of  a  mile  down  the  creek  from  the  Cunningham  cabin  on  Trout  Creek.  No.  4 
tunnel  is  about  100  feet  below  No.  5  tunnel. 

Coal  bed. — Unnamed  bed.  Tertiary  age,  Kushtaka  formation.  The  thickness  of  the 
bed  as  mined  in  these  tunnels  average  6  feet  9  inches.  The  roof  was  a  treacherous 
shale;  the  floor  a  sandstone. 

The  bed  was  measured  and  sampled  at  four  points  in  tunnel  No.  4  and  at  two  points 
in  tunnel  No.  5  by  W.  A.  Selvig  on  November  12  to  22,  1912,  as  described  below: 

Section  of  coal  bed  in  prospect  tunml  No.  4,  Cunningham  claim,  Trout  Creek. 


Section 

Laboratory  No » 

Roof;  shale,  sandstone,  and  coal. 

CoaL...; 

Charooal,  dirt,  and  shale 

Coal 

Charcoal, shale, and  "sulphur". 

Coal 

Floor,  sandstone  and  coal. 

Thickness  of  bed 

Thickness  of  coal  sampled 


a  Not  included  in  sample. 

Section  A  (sample  15355)  was  measured  in  the  chute  between  timber  sets  19  and  20, 
76  feet  from  the  drift  mouth  and  10  feet  from  the  entry.    ■ 

Section  B  (sample  15356)  was  measured  on  the  rib  of  the  rightcrosscut  between  timber 
sets  18  and  19,  72  feet  from  the  drift  mouth  and  17  feet  from  the  entry. 

Section  C  (sample  15357)  was  measm-ed  on  the  rib  near  the  face  of  the  right  crosscut 
between  timber  sets  11  and  12,  44  feet  from  the  drift  mouth. 

Section  D  (sample  15358)  was  measured  in  the  right  crosscut  between  timber  seta 
25  and  26, 100  feet  from  the  drift  mouth  and  11  feet  from  the  entry. 
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Section  of  coal  bed  in  prospect  tunnel  No.  5,  Cunningham  claim,  Trout  Creek. 


Section '  A 

Laboratory  No 15359 

Roof,  shale  and  coal.  Ft.  in. 

Coal I  2      8 

Shale  and  dirt I  oo     8 

Coal I  2     7 

Charcoaland  shale '<  <»1      7 

Coal 

Floor;  coal. 

Thickness  of  bed :  7      6 

Thickness  of  coal  sampled j  5      3 


B 
15360 
Ft.  in. 


4  0 
ol  7 

1  3 

6  10 

5  3 


o  Not  included  in  sample. 

Section  A  (sample  15359)  was  measured  in  the  chute  to  the  left  of  the  entry  between 
timber  sets  21  and  22,  84  feet  from  the  drift  mouth  and  17  feet  \i])  chute. 

Section  B  (sample  15360)  was  measured  in  the  left  crosscut  between  timber  sets  13 
and  14,  52  feet  from  the  drift  mouth  and  5  feet  from  the  entry. 

The  coal  beds  of  the  Trout  Creek  region  are  described  in  U.  S.  Geol.  Survey  Bull. 
335,  1908,  p.  72. 

MATANUSKA. 

Anthracite  Ridge.     Outcrop. 

Sample. — Semianthracite  coal;  Matanuska  field;  analysis  No.  12745  (p.  22). 
Locality. — Anthracite  Ridge,  Matanuska  Valley. 
Coal  bed. — Not  named. 

Notes. — The  bed  was  sampled  on  November  1,  1911. 

The  coal  beds  of  the  Anthracite  Ridge  region  are  described  in  U.  S.  Geol.  Survey 
Bull.  327,  1907,  pp.  52-56. 

Anthracite  Ridge.     Outcrop. 

Sample.- — Bituminous  coal;  Matanuska  field;  analysis  No.  12750  (p.  22). 

Locality. — Anthracite  Ridge,  ^latanuska  Valley. 

Coal  bed. — Not  named. 

Notes. — This  bed  was  sampled  on  October  27,  1911. 

The  coal  beds  of  the  Anthracite  Ridge  region  are  described  in  U.  S.  Geol.  Survey 

Bull.  327,  pp.  52-56. 

Anthracite  Ridge.     Outcrop. 

Sample. — Semibituminous  coal;  Matanuska  field;  analysis  No.  12753  (p.  22). 
Locality. — Anthracite  Ridge. 
Coal  bed. — Unnamed. 

Notes. — The  bed  was  sampled  on  October  24,  1911. 

The  coal  beds  of  the  Anthracite  Ridge  region  are  described  in  U.  S.  Geol.  Survey 
Bull.  327,  1907,  pp.  52-56. 

Anthracite  Ridge.     Outcrop. 

Sample. — Semianthracite  coal;  Matanuska  field;  analysis  No.  12746  (p.  22"!. 

Locality. — Anthracite  Ridge,  Matanuska  Valley. 

Coal  bed. — Not  named. 

Notes. — The  bed  was  sampled  at  the  outcrop  near  the  middle  of  the  south  face  of 
the  ridge.     Elevation  (by  barometer),  3,700  feet. 

The  coal  beds  of  the  Anthracite  Ridge  region  are  described  in  U.  S.  Cieol.  Survey 
Bull.  :^27,  1914,  pp.  52-56. 
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Anthracite  Ridge.     Outcrop. 

Sample. — Semianthracite  coal;  Matanuska  field;  analysis  No.  12757  (p.  22). 

Locality. — Outcrop  on  Anthracite  Ridge. 

Coal  bed. — Not  named. 

Notes. — The  bed  was  sampled  on  October  26,  1911.  The  sample  was  taken  at  the 
outcrop,  near  the  middle  of  the  south  slope.     Elevation  (by  barometer),  4,100  feet. 

The  coal  beds  of  the  Anthracite  Ridge  region  are  described  in  U.  S.  Geol.  Survey 
Bull.  327,  1914,  pp.  52-56. 

Chickaloon  Creek.     Outcrop. 

Sample. — Bituminous  coal;  Matanuska  field;  analyses  Nos.  12752  and  12764  (p.  22). 

Locality. — Outcrop  at  bend  of  Chickaloon  Creek,  one-half  mile  above  Watson 
Camp.<^ 

Coal  bed. — Not  named.     Tertiary  age,  Chickaloon  formation. 

The  bed  was  measured  and  sampled  by  J.  A.  Holmes  on  November  1,  1911. 

Beginning  on  the  south  side  of  a  series  of  beds  of  shale  and  sandstone,  180  to  200 
feet  thick,  and  measuring  southward  along  the  face  of  the  bluff  from  a  nearly  vertical 
bed  of  sandstone  12  feet  thick,  this  section  was  as  follows: 

Section  of  coal  bed  ^  mile  above  Watsons  Camp. 


Shale 

Bony  coal  and  streaks  of  coal . . . 

Impure  and  other  coal 

Coal 

Shale 

Coal 

Shale 

Coal 

Shallow  coal 

Bone 

Coal 

Shale  and  sandstone  ("horse") 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale  with  streaks  of  coal 

Coal 

Shale 

Coal 


Ft. 

in. 

0 

9 

0 

10 

1 

0 

a2 

9 

1 

4 

0 

2 

0 

1 

0 

4 

0 

9 

0 

1 

1 

0 

9 

c 

0 

4 

1 

0 

0 

6 

0 

4 

0 

9 

1 

4 

0 

8 

0 

2 

64 

10 

28      6 


a  Included  in  sample  12753.  b  Included  in  sample  12764. 

Notes. — ^For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol. 
Survey  Bull.  327,  1907,  p.  44;  Bull.  500,  1912,  p.  78. 

Chickaloon  Creek.     Watson  Tunnel  No.  4. 

Sample. — Semibituminous  coal;  Matanuska  field;  analysis  No.  12758  (p.  22). 

Locality. — Watson  Tunnel  No.  4,  near  Watson  Camp,  Chickaloon  Creek. 

Coal  bed. — Unnamed.  Tertiary  age,  Chickaloon  formation.  Thickness,  about  10 
feet.  The  bed  contained  4  feet  6  inches  of  crushed  coal  and  two  or  three  bands  of 
bony  coal.  Strike,  east  and  west;  dip,  80^  N.  Floor  and  roof,  carbonaceous  shale, 
much  jointed  and  slickensided. 

a  See  Martin's  section,  U.  S.  Ged.  Survey  Bull.  327,  p.  44,  Nos.  2  and  6. 
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Notes. — The  sample  was  taken  in  the  west  crosscut  off  the  entry,  111  feet  from  the 
entry  mouth.     The  crosscut  to  the  east  had  caved  and  the  face  could  not  be  reached. 

The  coal  beds  in  the  vicinity  of  Chickaloon  Creek  are  described  in  U.  S.  Geol. 
Survey  Bull.  500,  1912,  pp.  77-81. 

Chickaloon  Cheek.     Prospect. 

Sample. — Semibituminous  coal;  Matanuska  field;  analysis  No.  12761  (p.  22). 
tLocality. — Chickaloon  Creek. 

Coal  bed. — Unnamed.     Tertiary  age,  Chickaloon  formation. 
Notes. — The  bed  was  sampled  on  November  2, 1911. 

The  coal  beds  in  the  vicinity  of  Chickaloon  Creek  are  described  in  U.  S.  Geol. 
Survey  Bull.  500,  1912,  pp.  77-81. 

Chickaloox  Creek.     Tuxxel  B. 

Sample. — Semibituminous  coal;  Matanuska  field;  analysis  Nos.  12756  and  12760 
(pp.  22  and  23). 

Locality. — Tunnel  B,  on  Chickaloon  Creek. 

Coal  bed. — Unnamed.     Tertiarj'  age,  Chickaloon  formation. 

Notes.— The  bed  was  measured  and  sampled  at  one  point  in  the  entry  on  October 
25,  1911,  as  described  below: 

Section  of  coal  bed  in  Tunnel  B,  Chickaloon  Creek. 


Coal,  impure 

Bone 

Coal 

Bone,  lenticular. 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal,  good 


Ft. 

in. 

<j3 

3 

0 

4 

1 

0 

0 

e 

1 

0 

1 

0 

1 

1 

0 

3 

1 

8 

1 

I 

b3 

10 

1  Included  in  sample  12760.  b  Included  in  sample  12756. 

Notes. — For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol. 
Survey  Bull.  327,  1907,  p.  5;  Bull.  500,  1912,  p.  79. 

Coal  Creek      Prospect. 

Sample. — Bituminous  coal;  Matanuska  field;  analysis  No.  12744  (p.  23). 

Locality. — Prospect  on  Coal  Creek. 

Coal  bed. — ^Unnamed.     Tertiary  age,  Chickaloon  (?)  formation. 

Notes. — The  bed  was  sampled  on  October  27,  1911. 
available. 

The  coal  beds  in  the  \'icinity  of  Coal  Creek  are  described  in  U.  S.  Geol.  Survey  Bull . 
.500,  1912,  pp.  77-78. 

Coal  Creek.     Prospect. 

Sample. — Bituminous  coal;  Matanuska  field;  analysis  No.  12748  (p.  23). 
Locality. — Prospect  on  Coal  Creek. 

Coal  bed. — Unnamed.     Tertiary  age,  Chickaloon  (?)  formation. 
Notes. — The  bed  was  sampled  on  November  7,  1911. 
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The  coal  beds  in  the  vicinity  of  Coal  Oreek  are  described  in  U.  S.  Geol.  Survey  Bull. 
327,  1912,  pp.  77-78. 

Coal  Creek  (?). 

Sample. — Bituminous  coal;  Matanuska  field;  analysis  No.  12743  (p.  23). 
Note. — No  further  information  available. 

Matanuska  River.     O'Brien  Claims. 

Sample. — Bituminous  coal;  Matanuska  field;  analysis  Nos.  12755  and  12762  (p.  23). 

Locality. — Outcrop  1  mile  south  of  Matanuska  River,  on  O'Brien  group  of  claims. 

Coal  bed. — Unnamed.     Tertiary  age,  Chickaloon  formation. 

About  1  mile  south  of  Matanuska  River  the  bed  outcrops  on  the  north  face  of  a 
bluff,  about  555  feet  above  the  level  of  Matanuska  River,  probably  near  the  1,600-foot 
contour  line  and  southwest  of  the  east  end  of  Anthracite  Ridge.  The  coal  is  exposed 
just  east  of  a  shallow  ravine  extending  up  the  face  of  this  bluff.  Strike,  N.  75°  E., 
dip  23°  SE. 

The  bed  was  measured  and  sampled  at  this  point  by  J.  A.  Holmes  in  September, 
1911,  as  described  below: 

Section  of  coal  bed,  north  face  of  bluff. 


Carbonaceous  shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Bony  coal 

Coal 

Shale. 

Coal 

Bony  coal 

Sandstone 

Coal 

Bony  coal 

Sandy  shale  and  bony  coal 

Coal 

Bone 

Coal 

Bone 

Coal 

Bone 

Coal 

Coal,  slightly  bony 

Coal 

Coal,  slightly  bony 

Shale 

Coal 

Shale,  with  streaks  of  coal . 
Coal 


Ft. 

in. 

0 

12 

0 

4 

0 
0 

10* 

1-2 

0 

0 

9 

0 

•7 

0 

10 

0 
2 

I' 

0 
1 

1-2  (?) 

1 

0 

1 

0  5-7 

0 

7 

0      2i 
0  2-3 

1 

2 

0 

1 

4 

1 

0 

1 

0 

2 

0 
0 

.a« 

0 

2 

0 

8 

0 

10 

0  2-6 

1 

0 

1 

0 

1+  0 

The  base  of  this  bed  was  covered  up.     The  samples  include  the  entire  section  as 
given  above  except  the  bottom  12  inches. 

Sample  12755  represents  the  upper  part  of  the  bed,  and  sample  12762  the  lower 
part  of  the  bed . 

Matanuska  River.     O'Brien  Claims. 

Sample. — Bituminous  coal;  Matanuska  field;  analysis  No.  12763  (p.  23). 
Locality. — Outcrop,  on  the  O'Brien  group  of  claims,  Matanuska  River. 
Coal  bed. — Unnamed.    Tertiary  age,  Chickaloon  formation. 
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The  bed  was  measured  and  sampled  by  J.  A.  Holmes  on  November  2,  1911,  as 
described  below: 

Section  of  coal  bed  at  outcrop,  south  of  Matamxska  River. 


Laboratory  No 

Carbonaceous  shale. 

Coal 

Shale 

Bony  coal  with  streaks  of  good  coal 

Shale 

Coal 

Bony  coal 

Shale  with  irregular  bands  of  coal.. 

Coal 

Bony  coal 

Shale 

Coal  with  impure  or  bonv  bands.. . 

Shale " 

Coal  with  bony  bands 

Shale 

Bony  coal 

Coal 

Shale. 


12763 

Ft. 

in. 

0 

10 

4 

0 

3 

3 

0 

10 

0 

9 

0 

7 

3 

0 

3 

3 

1 

7 

0 

0 

1 

0 

3 

0 

1 

6 

1 

3 

1 

6 

1 

7 

The  sample  was  taken  at  an  outcrop  in  the  west  face  and  bed  of  a  ra\ine,  about 
100  feet  below  the  top  of  the  bluff.  The  point  where  the  sample  was  taken  is  one- 
fourth  of  a  mile  south  of  the  point  where  samples  12755  and  12762  were  taken,  and 
is  southwest  of  the  east  end  of  Anthracite  Ridge.  Strike,  N.  60  W.,  dip  20°  to  40° 
SW. 

Matanuska  River.     O'Brien  Claims. 

Sample. — Bituminous  coal;  Matanuska  field;  analysis  No.  12747  (p.  23). 

Locality. — Outcrop,  O'Brien  claims,  Matanuska  River. 

Coal  bed. — Unnamed.     Tertiary  age,  Chickaloon  formation. 

The  bed  was  sampled  at  one  point  on  October  27,  1911. 

Notes.— The  sample  was  taken  near  and  on  the  west  side  of  the  gulch,  and  35  to  55 
feet  above  the  point  where  sample  12763  was  taken.  The  bed  was  partly  exposed 
and  had  .apparently  the  same  strike  and  dip  as  the  bed  represented  by  sample  12763. 
A  section  of  the  part  exposed,  measured  from  above  downward,  was  as  follows:  Coal, 
3^  to  4  feet;  shale,  6  to  10  inches;  coal,  1  to  3  feet. 

Matanuska  River.     O'Brien  Claims. 

Sample. — Bituminous  coal ;  Matanuska  field;  analysis  No.  12749  (p.  23). 
Locality. — Outcrop  about  1  mile  south  of  Matanuska  River,  on  O'Brien  claim. 
Coal  bed. — Unnamed.     Tertiary  age,  Chickaloon  formation. 
The  bed  was  measured  and  sampled  at  one  point  on  October  27,  1911,  aa  described 

below: 

Section  of  coal  bed  at  outcrop,  1  mile  south  of  river. 


Laboratory  No 

Shale  with  streaks  of  coal 

Coal 

Shale 

Coal 

Shale  with  bands  of  coal 

Shale 

Carbonaceous  shale  with  streaks  of  coal 


12749 

Ft.    in. 

a2      7 

2    10 

aO  2-5 

a  1      0 

a2      0 

0  4-5      0 

a  1-2      0 


a  Not  Included  in  sample. 

The  sample  was  taken  from  an  outcrop  in  the  east  face  of  the  gulch,  and  50  to  75 
feet  above  the  point  (across  strata)  where  sample  12763  was  taken  and  about  50  feet 
below  top  of  bluff. 
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Matanuska  River.     O'Brien  Claims. 

Sample. — Bituminous  coal;  Matanuska  field;  analysis  No.  12751  (p.  23). 

Locality. — Outcrop  one-half  mile  south  of  Matanuska  River,  near  O'Brien  cabin. 

Coal  bed. — Not  named.     Tertiary  age,  Chickaloon  formation. 

The  bed  was  measured  and  sampled  at  one  point  by  J.  A.  Holmes  on  November  1, 
1911. 

Sample  12751  was  taken  at  a  point  about  one-half  mile  south  of  Matanuska  River, 
near  a  small  stream  which  flows  north  (toward  river)  by  the  T.  E.  O'Brien  cabin  on 
the  O'Brien  coal  claim  and  some  300  yards  up  this  stream*  from  the  point  where  sam- 
ple 12754  was  taken  in  the  west  or  right  face  of  the  bluff.  The  bed  is  exposed  from  a 
few  feet  above  the  level  of  the  creek  to  near  the  top  of  the  bluff.  The  bed  here  has 
a  strike  nearly  east  and  west  and  a  dip  60°  to  70°  NNW.  The  section  measured  from 
the  north  side  southward  was  about  as  follows: 

Section  of  coal  bed,  near  O'Brien  cabin. 


Laboratory  No 

Shale. 

Coal,  impuie 

Shale 

Coal  with  few  thin  bony  bands. 

Igneous  rock 

Coal  with  occasional  bands  of  shale  and  bone  (probably  75  per  cent  coal) 
Shale .^ 

Altered  rock,  light-colored,  earthy. 


12751 

Ft. 

In. 

al 

0 

ao 

4-6 

6 

0 

a  6-8 

0 

a  14 

0 

a  1-2 

0 

a  Not  included  in  sample. 
The  shale  and  other  rock  strata  on  south  side  of  the  bed  were  faulted. 
Matanuska  River.     O'Brien  Claims. 

Sample. — Bituminous  coal;  Matanuska  field;  analysis  12754  (p.  23). 

Locality. — O'Brien  claim,  one-half  mile  south  of  Matanuska  River. 

Coal  bed. — Unnamed.     Tertiary  age,  Chickaloon  formation. 

The  bed  was  measured  and  sampled  at  one  point  by  J .  A .  Holmes  on  October  24, 1911. 

Sample  12754  was  taken  from  an  outcrop  on  the  west  slope  of  a  gulch  (facing  east), 
one-half  mile  south  of  Matanuska  River  and  a  short  distance  up  a  small  stream  from 
the  cabin  of  T.  E.  O'Brien.  The  bed  outcrops  about  100  feet  above  the  level  of  the 
creek  and  shows  thick  irregular  beds  of  coal  interbedded  with  thin  irregular  layers  of 
ferruginous  sandstone(?),  with  other  thin  or  nearly  vertical  beds  that  resemble  some- 
what the  eruptive  rocks  seen  elsewhere  in  this  field.  The  beds  of  coal  are  irregular 
and  in  places  massive,  and  stand  out  prominently  in  the  natural  exposure.  Strike 
nearly  east  and  west.    The  bed  is  nearly  vertical. 

A  section  across  the  main  beds  of  coal  measured  from  north  to  south  was  as  follows: 

Section  of  coal  bed  one-half  mile  south  of  Matanuska  River. 


Laboratory  No 

Shale,  with  5  to  10  inch  bands  of  "u:on  ore"  in  more  or  less  nodular  masses. 

Coal 

Bony  coal 

Carbonaceous  shale 

Coal 

Shale 

Coal,  pinchiug  out  in  places 

Shale 

Coal,  with  irregular  bands  of  bony  coal 

Shale,  with  streaks  of  coal 

Impure  bony  coal 

Shale,  with  nodular  bands  of  "iron  ore" 

Bony  coal  in  lenticular  masses,  1  to  6  inches  thick  interbedded  in  carbonaceous  shale 

Shale,  dark  colored,  impregnated  and  in  places  interbedded  with  nodular  bands  (1  to 
inches  thick)  of  "  iron  ore  " 


12754 

Ft. 

in. 

3 

6 

aO 

11 

aO 

6-10 

aO 

6-10 

aO 

6-10 

ax-l 

U 

ai-2 

0 

oli-2 

U 

aJ-1 

0 

ai 

0 

Co 

10 

a  19 

0 

o  Not  included  in  sample. 
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Mataxuska  River.     O'Brien  Claims. 

Sample. — Bituminous  coal;  Matauuska  field;  analysis  No.  12759  (p.  23). 

Locality. — Outcrop  on  O'Brien  claim,  about  one-half  mile  south  of  Matanuska 
River. 

Coal  bed. — Unnamed.     Tertiary  age,  Chickaloon  formation. 

The  bed  was  measured  and  sampled  at  one  point  by  J.  A.  Holmes  on  November 
2,  1911. 

Sample  12759  was  taken  from  an  outcrop  on  the  west  side  and  near  top  of  bluff 
(facing  east)  across  the  gulch  from  the  point  where  sample  12751  was  taken.  It  is 
probably  the  same  bed.  The  exposure  was  prominent,  but  the  boundaries  were  not 
clearly  defined.     A  section  measured  from  the  north  side  southward  was  as  follows: 

Section  of  coal  bed,  tvest  side  of  bluff. 


Soft  black  shale. 

Coal 

Shale 

Coal 


Shale 

Impure  coal . 

Shale 

Coal 

Shale 

Coal. 


Ft. 


Bony  coal 0 

Shale 

Coal ! 

Shale. 
Coal. 


Bone 

Coal 

Shale,  with  irregular  bands  of  bony  coal. 
Coal. 


Bony  coal  with  streaks  of  shale. 

Coal 

Shale 

Coal 

Bony  coal 

Coal 


0 

4 

0 

8 

1 

8 

5 

a  10 

0 

8 

0 

6 

0 

10 

0 

9 

0 

3 

0 

10 

0 

6 

0 

5 

2 

6 

0 

1 

0 

11 

0 

1 

2 

9 

1-3 

0 

0 

1-18 

1-3 

0 

1 

4 

0 

2 

1 

2 

1 

2 

0 

8 

a  Or  more. 

Notes. — In  the  upper  part  of  the  bed  the  coal  appears  to  fold  on  itself  southward 
and  thns  gives  the  appearance  of  being  25  to  30  feet  thicker,  than  would  be  indicated 
by  the  above  section . 

Young  Creek.     Outcrop. 


Sample. — Bituminous  coal;  Matanuska  field;  analysis  No.  11382  (p.  23). 

Locality. — Outcrop  near  Young  Creek;  longitude  148°  42'  12''''  west,  latitude  61° 
47'  4(y'  jorth. 

Coal  bed. — ^Unnamed.  Tertiary  age,  Chickaloon  formation.  Dip,  54°  SE.;  strike, 
N.67°E. 

The  bed  was  sampled  by  G.  C.  Martin  on  August  11,  1910,  in  the  vicinity  of  Young 
Creek.  The  sample  was  cut  from  a  natural  outcrop  after  cleaning  off  with  a  pick  as 
far  as  possible  all  weathered  coal.  The  bed  was  not  measured  at  this  point,  but  atypi- 
cal section  measured  on  the  north  face  of  Red  Mountain  about  4  miles  north  of  the 
mouth  of  Young  Creek  is  as  follows: 
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Section  of  coal  bed  on  north  face  of  Red  Mountain,  about  4  miles  north  of  mouth  of  Young 

Creek. 


Roof,  shale  with  ironstone  nodules. 

Coal  (exposxire  obscure;  thickness  estimated) . 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Thickness  of  bed 


Ft. 

in. 

7 

5 

0 

H 

1 

2 

0 

1 

0 

6 

0 

U 

0 

0 

i 

0 

4 

0 

^ 

0 

2 

0 

J 

2 

0 

12 

8 

Notes. — Another  coal  bed  at  least  5  feet  and  possibly  10  feet  thick  is  poorly  exposed 
about  30  feet  stratigraphically  above  this,  the  intervening  rocks  being  shale  with  iron- 
stone nodules  and  sandstone.  About  30  feet  higher  another  bed  of  unknown  thick- 
ness is  present  and  50  feet  still  higher  indications  of  another  bed  were  seen. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  480,  p.  129. 

COLORADO. 

ADAMS  COUNTY. 

Bennett.     Thomas  Mine. 

Sample. — Subbituminouscoal;  Denver  region;  analysis  No.  13141  (p.  23). 

Mine. — Thomas,  in  sec.  12,  T.  1  S.,  R.  61  W.,  about  25  miIe^s  northeast  of  Bennett, 
on  the  Union  Pacific  Railroad. 

Coal  bed. — ^No  name.     Cretaceous  age,  Laramie  formation. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  G.  B.  Richardson 
on  October  23,  1911.  The  sample  was  from  a  4-foot  bench  of  coal.  There  was  coal, 
reported  2  feet  thick,  above  the  bench  sampled,  and  coal,  reported  2  feet  thick, 
below  it. 

The  sample  was  obtained  at  the  working  face  in  the  mine,  about  100  feet  south  of 
the  bottom  of  the  shaft,  which  is  110  feet  deep. 

Notes. — The  coal  beds  of  the  Denver  Basin  are  described  in  U.  S.  Geol.  Survey  Bull. 
381,  1910,  pp.  297-306. 

BOULDER  COUNTY. 

LafaVette.     Simpson  Mine. 

Sample. — Subbituminouscoal;  Denver  region;  analysis  No.  15165  (p.  24). 

Mine. — Simpson,  a  shaft  mine  in  the  Northern  district;  in  T.  1  S.,  R.  69  W.;  at 
Lafayette,  on  the  Colorado  &  Southern  Railway. 

Coal  bed. — ^Known  as  the  Simpson  or  Lower.  Cretaceous  age,  Laramie  formation. 
The  bed  is  practically  horizontal.  Thickness,  6  to  14  feet,  average  12  feet.  The 
characteristic  impurities  are  local  bone  and  "sulphur"  partings.  Roof,  hard  gray 
shale,  overlain  by  sandstone;  floor,  soft  smooth  underclay.  Particles  of  the  roof  and 
floor  did  not  mix  with  the  coal  in  loading. 
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The  bed  waa  measured  and  sampled  at  one  point  in  the  mine  by  J.  C.  Roberts  on 
November  15,  1912,  as  described  below: 

Section  of  coal  bed  in  Siinpson  mine. 


Laboratory  No 

Roof,  shale. 

Coal 

Coal 

Bone 

Coal 

Floor,  clay. 

Thiclmess  of  bed 

Thickness  of  coal  sampled . 


15165 

Ft.  In. 

ai  2 
4  2 
0  3 
2      5 

11  0 
6    10 


o  Not  included  in  sample;  is  good  coal  but  is  mined  only  when  mining  pillars  on  retreating. 

Section  A  (sample  15165)  was  measured  at  the  face  of  room  1,  off  entry  125. 

Notes. — The  mine  is  worked  by  the  room-and-pillar  system.  At  the  time  of  sam- 
pling, the  coal  was  undercut  by  air  punching  machines  and  broken  down  with  black 
blasting  powder.  The  undercuttings  were  loaded  out  with  the  coal.  All  coal  waa 
shipped  as  run-of-mine.  There  were  three  loading  tracks  with  a  capacity  of  30 
empty  and  30  loaded  cars.  The  mine  had  approximately  300  acres  of  undeveloped 
coal.     The  daily  output  was  about  450  tons,  most  of  which  was  taken  from  pillars. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Biu-eau  of  Mines,  1913,  pp.  54,  55,  398,  399. 

For  results  of  tests  of  other  coal  from  this  mine,  see  mention  of  specific  tests  as  fol- 
lows— Steaming  tests:  U.  S.  Geol.  Survey  Bull.  261.  p.  80;  producer-gas  tests:  U.  S. 
Geol.  Survey  Bull.  261,  p.  90;  Bureau  of  Mines  Bull.  13,  pp.  108,  272;  briqueting  tests: 
U.  S.  Geol.  Survey  Bull.  261,  p.  152;  coking  tests:  Bureau  of  Mines  Bull.  5,  pp.  21,  51. 

DELTA  COUNTY. 

Bowie.     King  Mine. 

Sample. — Bituminous  (noncoking)  coal;  Grand  Mesa  field;  analysis  No.  15213 
(p.  24). 

Mine. — King,  a  drift  mine  in  the  Somerset  district,  1  mile  from  Bowie,  on  the  Denver 
&  Rio  Grande  Railroad. 

Coal  bed. — King.  Cretaceous  age,  Mesaverde  formation.  Average  thickness,  10  feet; 
dip,  N.  23°  33'  E.;  cleat,  N.  82°  E.  Occasional  faults  and  frequent  rolls  or  horsebacks 
are  encountered.  The  immediate  roof,  a  bony  coal  2  to  6  feet  thick,  is  overlain  by  15 
feet  of  sandstone.  The  floor  is  bony  coal  2  to  6  inches  thick,  underlain  by  sandstone. 
Particles  of  the  roof  and  floor  did  not  become  mixed  with  the  coal  in  mining  or  loading. 
Workable  beds  of  coal  occur  20  feet  above  and  80  feet  below  the  King  bed.  Cover  at 
point  of  sampling,  900  feet. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  W.  D.  Schofield  on 
December  7,  1912.  The  section  measured  10  feet  2  inches  of  clear  coal,  all  of  which 
was  included  in  the  sample. 

The  sample  was  cut  from  the  face  of  room  5,  off  left  entrj'  3,  3,600  feet  from  the  mine 
mouth. 

Notes. — The  mine  is  worked  on  the  room-and-pillar  system.  At  the  time  of  samp- 
ling the  coal  was  undercut  by  hand  and  blasted  down  with  FFF  black  blasting  powder 
and  a  permissible  explosive.  The  tipple  had  two  shaking  screens  8  feet  wide  by  12 
feet  long;  one  screen  had  4-inch  holes  and  the  other  had  1-inch  holes,  about  55  to  60 
per  cent  of  the  coal  passing  the  screens.  No  pickers  were  employed  on  the  cars.  The 
lumps  were  large  and  the  coal  had  a  good  appearance  on  the  cars.  There  were  three 
loading  tracks  with  a  capacity  of  30  empty  and  60  loaded  cars.  The  mine  had  a  capa- 
city of  1,000  tons  a  day;  the  average  output  being  about  450  tons. 
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There  were  approximately  1,000  acres  of  unmined  coal  tributary  to  this  tipple,  about 
33  per  cent  of  the  coal  being  obtained  from  advance  workings. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  IVIines,  1913,  pp.  55,  401. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Sur\'ey 
Bull.  341,  1909,  p.  330. 

DoMiNGUEZ.     Wells  Gulch  Mine. 

Sample. — Bituminous  coal;  Grand  Mesa  field;  analysis  No.  11106  (p. 24). 

Mine.— Welh  Gulch;  sec.  17,  T.  4  S.,  R.  3  E.;  in  Wells  Gulch,  Gunnison  Valley, 
about  2J  miles  northeast  of  Dominguez,  which  is  the  nearest  station  on  the  Denver 
&  Rio  Grande  Railroad. 

Coal  bed. — The  geologic  age  of  the  bed  has  not  been  definitely  determined.  Thick- 
ness, 3  feet  11  inches;  roof,  sandstone;  floor,  shale.  The  bed  was  measured  and 
sampled  at  one  point  in  the  mine  by  E.  G.  Woodruff,  on  October  19,  1910,  as  described 
below : 

Section  of  coal  bed  in  Wells  Gulch  Mine. 


Laboratory  No 

Roof,  sandstone. 

Coal 

Shale,  carbonaceous,  or  bone. 
Floor,  shale : 

Thickness  of  bed 

Thickness  of  coal  sampled 


111fl 

16 

Ft. 

in. 

1 

8 

a  2 

3 

3 

11 

1 

8 

a  Not  included  in  sample. 

Sample  11106  was  taken  at  the  face  of  the  entry,  about  200  feet  from  the  mine  mouth. 
At  the  time  of  sampling,  the  mine  was  not  being  worked.  The  face  had  been  exposed 
for  several  months,  and  was  cleaned  with  a  pick  prior  to  sampling. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  567. 

EL  PASO  COUNTY. 

Calhan.     Mosby  Mine. 

Sample. — Subbituminous  coal;  Colorado  Springs  field;  analysis  No.  10732  (p.  24). 

Miv£. — Mosby,  a  shaft  mine  in  sec.  18,  T.  13  S.,  R.  62  W.,  9  miles  south  of  Calhan, 
which  is  the  nearest  station  on  the  Chicago,  Rock  Island,  &  Pacific  Railway. 

Coal  bed. — Mosby.  Cretaceous  age,  Laramie  formation.  Thickness,  4  feet  8  inches. 
Roof,  sandy  shale.  The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by 
G.  B.  Richardson  on  August  3,  1910,  as  described  below: 

Section  of  coal  bed  in  Mosby  mine. 


Laboratory  No 

Boof,  sandy  shale. 

Coal 

Parting 

Coal 

Parting 

Coal 

Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


10732 

Ft.   in. 

1    2 

aO    1 

1    6 

oO    3 

1    8 

4    8 
4    4 


a  Not  included  in  sample. 


The  sample  was  taken  about  30  feet  from  the  bottom  of  the  40-foot  shaft  at  the  work- 
ing face.     The  mine  was  worked  intermittently. 
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PiKEVIEW.       PiKEVIEW    MiNE. 

Sample. — Subbituminous  coal;  Colorado  Springs  field;  analysis  No.  12099  (p.  24). 

3fine. — Pikeview,  a  shaft  mine  in  sec.  18,  T.  13  S.,  R.  66  W.,  1  mile  north  of  Pike- 
view  station,  on  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — A.  Cretaceous  age,  Laramie  formation.  Average  thickness,  about  12  feet; 
dip,  4°  N.,  35°  E.  The  bed  contains  numerous  rolls.  Cover  at  point  of  sampling, 
181  feet.  Roof,  a  thin  blue  shale,  above  which  is  a  soft  sandstone.  The  floor  is  a 
rough  shale  and  a  fire  clay  and  is  fairly  hard. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  J.  C.  Roberts,  on 
April  12,  1911.  The  sample  was  taken  at  the  face  of  north  entry  2,  4,000  feet  north- 
west of  the  shaft.  The  bed  at  this  point  was  10  feet  6  inches  thick,  but  the  sample 
represents  only  7  feet  5  inches,  the  upper  3  feet  of  the  bed  being  left  for  roof. 

Notes. — Mining  is  by  the  room-and-pillar  system.  At  the  time  of  sampling  the 
coal  was  imdercut  in  the  clay  and  blasted  down  with  FFF  black  powder.  The  coal 
is  soft  and  lignitic.  About  60  per  cent  of  the  output  was  sold  as  run-of-miue. 
About  60  per  cent  of  the  coal  would  pass  through  a  4J-inch  screen,  leaving  40  per 
cent  domestic  lump.  Pickers  were  employed  both  in  the  mine  and  on  the  car. 
There  were  three  loading  tracks  with  a  capacity  of  25  empty  aTid  25  loaded  cars.  The 
output  was  550  to  600  tons  a  day.     The  unmined  area  covered  about  640  acres.  • 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  1910,  pp.  322-332. 

Ramah.     Purdon  Mine. 

Sample. — Subbituminous  coal;  Colorado  Springs  field;  analysis  No.  10741  (p.  24). 

Mine. — Purdon;  sec.  27,  T.  11  S.,  R.  61  W. ;  3  miles  southwest  of  Ramah,  which  is 
the  near&st  station  on  the  Chicago,  Rock  Island  &  Pacific  Railway,  and  6  miles  north- 
east of  Calhan . 

Coal  bed. — Locally  known  as  Piu-don.  Cretaceous  age,  Laramie  formation.  Thick- 
ness, 6  feet  9i  inches.  Roof,  sandy  shale.  The  bed  was  measured  and  sampled  by 
G.  B.  Richardson  on  August  15,  1910,  as  described  below: 

Section  of  coal  bed  in  Purdon  mine. 


Laboratory  No 

Roof,  sandy  shale. 

Coal 

Shale,  sandy 

Coal,  with  5  partings,  each  less  than  }  inch  thick- 

Shale,  sandy,  and  coal 

Coal  with  3  partings,  each  less  than  }  inch  thick. 
Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  coal  sampled 


10741 

Ft.  in. 

1  0 
oO  IJ 

2  8 
no  2 

2  10 

6  ^ 

6  6 


a  Not  included  in  sample. 

The  above  sample  was  taken  at  the  face  of  the  workings,  about  700  feet  from  the 
entry. 

Notes. — The  mine  was  worked  intermittently. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  57,  408. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  1910,  pp.  319-335. 
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FREMONT  COUNTY. 
Chandler.     Chandler  Mine. 

Sample. — Subbituminous  coal;  Canon  City  field;  analyses  Nos.  13393,  13394,  and 
13395  (pp.  24  and  25). 

Mine. — Chandler,  a  shaft  mine  in  sec.  22,  T.  19  S.,  R.  70  W.,  near  Chandler,  on 
a  spur  of  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — Canon.  Cretaceous  age,  Vermejo  formation.  Average  thickness,  4  feet 
3  inches;  dip,  4°  north.  The  bed  is  free  from  faults  but  contains  rolls  and  horsebacks. 
The  roof  is  a  "draw  slate  "  6  to  10  inches  thick  which  comes  down  with  the  coal;  above 
this  "draw  slate"  is  a  cap  rock.  The  floor  is  a  soft,  rough,  shaly  sand  rock.  Cover  at 
points  of  sampling,  about  700  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  C.  Roberta  on 
February  27,  1912,  as  described  below: 

Sections  of  coal  bed  in  Chandler  Mine. 

Section A.  B. 

Laboratory  No 13393  13394 

Roof,  "draw  slate."  Ft.  in.  Ft.  in. 

Bone aO     6  ..     .. 

Coal,  clean 4      2  4      9 

Floor,  shaly  sand  rock. 

Thickness  of  bed 4      8  4     9 

Thickness  of  coal  sampled 4     2  4     9 

a  Not  included  in  sample. 

Section  A  (sample  13393)  was  measured  at  the  face  of  east  entry  9. 

Section  B  (sample  13394)  was  measured  at  the  face  of  the  main  slope. 

A  composite  sample  was  made  by  combining  and  mixing  face  samples  13393  and 
13394.    The  ultimate  analysis  of  this  sample  is  given  under  laboratory  No.  13395. 

Notes. — The  shaft  is  484  feet  deep.  The  coal  is  mined  by  the  room-and-pillar  sys- 
tem. At  the  time  of  sampling  the  coal  was  undercut  by  electric  chain  cutting 
machines  and  was  shot  down  with  a  permissible  explosive.  "Forty  per  cent "  dyna- 
mite was  used  for  brushing  the  roof.  The  tipple  was  equipped  with  bar  screens  18 
feet  long  with  2-inch  openings  and  a  revolving  screen  16  feet  long  with  f-inch  to 
IJ-inch  holes.  About  40  per  cent  of  the  coal  passed  through  the  screens,  none  being 
shipped  as  run-of-mine.  Pickers  were  employed  on  both  picking  table  and  car  in 
loading.  There  were  two  loading  tracks  with  a  capacity  of  36  empty  cars  and  30 
loaded  cars.  The  coal  had  a  good  appearance  and  contained  large  lumps.  The 
average  daily  output  of  the  mine  was  550  tons.  About  90  per  cent  of  the  coal  was 
from  advance  workings  and  10  per  cent  from  pillars.  The  life  of  the  mine  would  be 
probably  10  years. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  58,  414. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  1910,  p.  358. 

Rockvale.     Rockvale  Mine. 

Samph. — Subbituminous  coal;  Canon  City  field;  analyses  Nos.  11938,  11939,  and 
11941  (p.  25). 

Mine. — Rockvale,  a  slope  mine  in  sees.  25  and  36,  T.  19  S.,  R.  70  W.,  and  sees.  30 
and  31,  T.  19  S.,  R.  69  W.,  at  Rockvale,  on  the  Atchison,  Topeka  &  Santa  Fe  Railway. 

Coal  bed. — Rockvale.  Cretaceous  age,  Vermejo  formation.  Average  thickness,  3 
feet  6  inches;  dip,  5°  N.  60°  W.  The  roof  is  sandstone  and  black  shale,  which  is  hard 
47664°— Bull.  85—14 12 
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at  some  places  and  soft  in  others,  is  generally  smooth,  and  does  not  adhere  to  the 
coal.  The  floor  is  a  mixture  of  coal  and  clay  and  is  called  "blackjack";  it  is  tough 
and  usually  smooth.     Cover,  about  320  feet. 

The  bed  was  measured  and  sampled  at  two  places  in  the  mine  by  J.  C.  Roberts  on 
March  7,  1911. 

Sample  11938  was  measured  at  the  face  of  room  39,  off  the  third  dip,  about  6,000 
feet  south  from  the  shaft.     The  sample  represents  3  feet  9^  inches  of  clear  coal. 

Sample  11939  was  measured  at  the  face  of  room  31,  off  the  fourth  dip,  6,200  feet 
south  of  the  shaft.     The  sample  represents  3  feet  9  inches  of  clear  coal. 

A  composite  sample  was  made  by  combining  face  samples  11938  and  11939.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  imder  laboratory  No.  11941. 

Notes. — The  long- wall  method  of  mining  is  used.  At  the  time  of  sampling  all  of  the 
coal  produced  was  from  advance  workings.  The  coal  was  undercut  in  the  clay  and 
broken  down  by  black  powder;  "40  per  cent "  dynamite  was  used  in  brushing  the  roof. 
All  of  the  coal  was  screened,  none  being  sold  as  run-of-mine.  About  43  per  cent 
of  the  coal  passed  through  a  3-inch  screen,  the  screenings  producing  18  per  cent  nut 
coal  and  25  per  cent  slack;  57  per  cent  of  the  coal  was  sold  as  lump.  Pickers  were 
employed  to  pick  the  coal  as  it  was  loaded  on  the  car.  There  were  two  loading  tracks 
with  a  capacity  of  100  empty  cars  and  50  loaded  cars. 

The  daily  output  was  about  900  tons;  the  unmined  area  tributary  to  the  mine  was 
about  1,200  acres. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  59,  415. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  1910,  p.  352. 

GARFIELD  COUNTY. 

Newcastle.    Vulcan  Mine. 

SampZe.— Bituminous  coal;  Grand  Hogback  field;  analyses  Nos.  12325,  12326,  12327, 
and  12420  (p.  25). 

Mine. — Vulcan;  Glenwood  Springs  district;  sec.  1,  T.  6  S.,  R.  91  Vv'.;  2  miles  east  of 
Newcastle,  on  the  Colorado  Midland  Railway. 

Coal  bed. — Allen.  Cretaceous  age,  Mesaverde  formation.  Average  thickness,  about 
14  feet.     Roof,  a  poor  quality  of  sandstone;  floor,  sandstone. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  J.  C.  Roberts 
on  June  14  and  18,  1911. 

Sample  12325  was  cut  from  the  face  of  the  east  entry  on  the  third  level,  1,250  feet 
southeast  of  the  mine  mouth.  The  sample  represents  10  feet  6  inches  of  coal  from  the 
lower  part  of  the  section. 

Sample  12326  was  cut  from  the  face  of  the  Allen  entry  on  the  second  level,  1,700  feet 
from  the  mouth  of  the  entry.  The  sample  represents  10  feet  of  coal  from  the  lower 
part  of  the  section. 

Sample  12420  was  cut  from  the  face  of  room  15,  250  feet  up  from  the  entry  and  1,000 
feet  southeast  of  the  mine  mouth.  The  sample  represents  10  feet  of  coal  from  the 
middle  of  the  section. 

A  composite  sample  was  made  by  combining  and  mixing  face  samples  12325  and 
12326.     An  ultimate  analysis  of  this  sample  is  given  under  laboratory  No.  12327. 

Notes. — The  coal  is  mined  by  the  room-and-pillar  system.  The  bottom  bench  of 
about  6  feet  was  first  mined,  then  the  top  bench  was  taken  down  and  pillars  removed. 
At  the  time  of  sampling  the  entire  output  was  shipped  as  run-of-mine  except  what 
was  delivered  by  wagon  for  domestic  purposes.  The  coal  loaded  on  wagons  was 
screened  over  bars  12  feet  long  with  2-inch  openings.  There  were  three  loading  tracks 
with  a  capacity  of  20  empty  cars  and  25  loaded  care.     The  daily  output  was  about 
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150  tons.     The  probable  life  of  the  mine  was  50  years.     All  the  coal  mined  was  taken 
from  advance  workings. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.S.  Geol.  Survey  Bull. 
415,   1910,   p.   112. 

South  Canyon.     South  Canyon  Mine. 

Sample. — Bituminous  (noncoking)  coal;  Grand  Hogback  field;  analyses  Nos.  15166 
and  15167  (p.  25). 

Mine. — South  Canyon,  a  drift  mine  in  the  Glenwood  Springs  district,  in  the  NW. 
i  sec.  14,  T.  6  S.,  R.  90  W.,  at  South  Canyon,  i  miles  from  the  Colorado  Midland  Rail- 
waj'  and  connected  with  the  railroad  station  by  trolley  line. 

Coal  bed. — Wheeler;  Cretaceous  age,  Mesaverde  formation.  Average  thickness,  18 
feet;  dip  55°.  There  are  no  cleats  or  faults  but  occasional  rolls  and  horsebacks  are 
encountered.  The  roof  (hanging  wall)  is  a  hard  black  shale  above  which  there  is  a 
sandstone  cap  rock.  The  floor  is  a  smooth,  soft,  black  shale.  Particles  of  the  roof  and 
floor  did  nofmix  with  the  coal  in  mining.  Seventy-two  feet  above  this  bed  and  32  feet 
underneath  are  workable  beds  of  coal.     Cover  at  points  of  sampling,  500  to  550  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  C.  Roberts  on 
November  30,  1912,  as  described  below: 

Sections  of  coal  bed  in  South   Canyon   Mine. 


Section 

Laboratory  No 

Roof,  shale. 

Top  coal 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thiclcaess  of  coal  sampled 


a  Not  included  in  sample. 


b  Not  measured. 


Section  A  (sample  15166)  was  measured  in  the  main  entry,  800  feet  from  the  portal. 

Section  B  (sample  15167)  was  measured  at  the  face  of  the  main  entry,  1,600  feet 
from  the  portal. 

Notes. — The  mine  is  worked  by  the  room-and-pillar  system.  At  the  time  of  samp- 
ling the  coal  was  shot  down  with  permissible  explosives.  None  of  the  coal  was  shipped 
as  run-of-mine.  The  coal  was  screened  over  bars  18  feet  long  with  4-inch  openings,  a 
shaker  screen  14  feet  long  and  6  feet  wide  with  2i-inch  openings  and  a  shaker  screen 
14  feet  long  and  6  feet  wide  with  1-inch  openings.  Twenty  per  cent  of  the  coal  passed 
through  the  1-inch  screen.  This  fine  coal  was  wasted,  as  there  was  no  market  for  it. 
The  coal  was  picked  or  trimmed  on  the  car,  and  the  loaded  lump  coal  had  a  good 
appearance.  There  were  three  loading  tracks  with  a  capacity  of  15  empty  and  15 
loaded  cars.  The  unmined  area  tributary  to  this  opening  was  about  1  mile  long  on 
the  strike  of  the  bed.     The  daily  output  was  350  tons. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  61,  421,  422. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey  Bull. 
415,  1910,  p.  130. 

GUNNISON  COUNTY. 

Somerset.     Somerset  Mine. 

Sample. — Bituminous  coal;  Grand  Mesa  field;  analyses  Nos.  12322,  12323,  and  12324 
(p.  25). 

Mine. — Somerset;  a  slope  mine  in  the  Somerset  district,  near  Somerset,  on  the 
Denver  &  Rio  Grande  Railroad. 
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Coal  bed. — Not  named.  Cretaceous  age,  Mesaverde  formation,  Bowie  shale. 
Thicknesp,  8  to  12  feet.     Roof,  sandstone;  floor,  bony  coal  about  8  inches  thick. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  C.  Roberts  on 
June  15,  1911,  as  described  below: 

Sections  of  coal  bed  in  Somerset  mine. 


Section 

Laboratory  No 

Roof,  sandstone. 

Coal 

Coal,  bony 

Coal 

Floor,  bony  coal. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

12322 

Ft. 

m. 

3 

0 

oO 

3 

8 

9 

12 

0 

11 

9 

B 

12323 

Ft.  in. 

3      0 

oO      3 

i      9 

8      0 
7      9 


a  Not  included  in  sample. 

Section  A  (sample  12322)  was  measured  at  the  face  of  room  46  off  west  entry  6, 
10,000  feet  north  of  the  entry  mouth. 

Section  B  (sample  12323)  was  measured  at  the  face  of  west  entry  9,  4,500  feet  north 
from  the  mouth. 

A  composite  sample  was  made  by  combining  face  samples  12322  and  12323.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  12324. 

Notes. — At  the  time  of  sampling  the  coal  was  shot  down  with  black  powder.  The 
output  was  1,000  tons  a  day. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  341,  1909,  p.  330. 

HUERFANO  COUNTY. 

Oakview.     Oakdale  Mine. 

SampZe.— Bituminous  coal;  Trinidad  field;  analyses  Nos.  13526,  13527,  13528,  and 
13529  (p.  26). 

Mine. — Oakdale,  a  slope  and  drift  mine  in  the  La  Veta  district,  at  Oakview,  on  a 
spur  of  the  Denver  &  Rio  Grande  Railroad,  7  miles  west  of  La  Veta. 

Coal  bed. — Not  named.  Cretaceous  age,  Vermejo  formation.  Average  thickness, 
12  feet;  dip,  15°  W.;  cleat,  north  and  south.  Occasional  faults,  rolls  and  horsebacks 
are  encountered.  Roof,  shale,  overlain  by  sandstone;  floor,  soft  smooth  shaly  under- 
clay.  Particles  of  both  the  roof  and  floor  occasionally  mixed  with  the  coal  in 
mining.     Cover  at  points  of  sampling,  100  to  500  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  J.  C.  Roberts  on 
March  8,  1912,  as  described  below: 

Sections  of  coal  bed  in  Oakdale  mine. 


Section 

Laboratory  No 

Roof,  shale  and  sandstone. 

Coal 

Coal,  clean 

Natural  coke 

Floor,  shale. 

Thickness  of  coal  mined. . 

Thickness  of  coal  sampled 


A 

B 

13526 

13527 

Ft.  in. 

Ft.  in. 

(0) 

13   io 

6   6 

13  10 

6   6 

13  10 

6   6 

c 

13528 
Ft.  in 
(a) 

63      f 
3      ( 


a  Not  measured. 


6  Not  included  in  sample. 


Section  A  (sample  13526)  was  measured  at  the  face  of  room  11,  off  the  second  '  'cross, " 
off  the  main  entry. 

Section  B  (sample  13527)  was  measured  at  the  face  of  the  main  entry.  The  top  coal 
was  not  mined  in  advance  work  and  could  not  be  measured. 

Section  C  (sample  13528)  was  measured  at  the  face  of  north  entry  4.  The  top  coal 
was  not  mined  in  advance  work  and  could  not  be  measured. 
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A  composite  sample  was  made  by  combining  samples  13526  and  13527.  The 
ultimate  analysis  of  this  sample  is  given  under  laboratory  No.  13529. 

Notes. — The  mine  is  worked  on  the  room-and-pillar  panel  system.  At  the  time  of 
sampling  the  coal  was  undercut  in  the  coal  with  punching  machines  and  shot  down 
with  black  powder.  The  machine  cuttings  were  loaded  with  the  coal.  Twenty-five 
per  cent  of  the  coal  was  shipped  as  run-of-mine.  The  tipple  was  equipped  with  two 
shaking  screens  each  12  feet  long  by  5  feet  wide,  one  having  3-inch  and  the  other  1-inch 
holes,  and  a  revolving  screen  12  feet  long  with  f-inch  holes.  Forty  per  cent  of  the 
coal  passed  through  the  f-inch  screen.  No  pickers  were  employed  at  the  tipple. 
There  were  three  loading  tracks  with  a  capacity  of  20  empty  car.-*  and  30  loaded  cars. 
The  coal  had  an  excellent  appearance  and  the  lumps  were  large.  The  average  daily 
production  of  the  mine  was  1,200  tons,  with  a  maximum  capacity  of  1,800  tons.  All 
the  coal  was  from  advance  workings.     The  probable  life  of  the  mine  was  30  years. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  65,  435. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 

Bull.  381,  p.  419. 

JACKSON  COUNTY. 

COALMONT.      RiACH   MiNE. 

Sample. — Subbituminous  coal;  North  Park  field;  analysis  No.  12601  (p.  26). 

Mine. — Riach,  a  slope  mine  in  the  Coalmont  district,  in  the  NW.  \  of  SW.  J  sec.  24, 
T.  7  N.,  R.  81  W.;  at  Coalmont,  on  the  extension  of  the  Laramie,  Hahn's  Peak  & 
Pacific  Railway. 

Coal  bed. — Known  as  the  Riach.  Late  Cretaceous  or  early  Tertiary  age,  Coalmont 
formation.  Both  roof  and  floor  are  coal.  Thickness,  reported  77  feet;  dip,  18°  north- 
east. 

The  bed  was  sampled  at  one  point  in  the  mine  by  A.  L.  Beekly  on  August  18,  1911. 
The  sample  was  collected  from  the  north  breast  on  a  freshly  stripped,  fairly  dry  face, 
and  represents  7  feet  of  coal. 

Notes. — The  mine  had  a  capacity  of  about  800  tons  a  day.  A  considerable  part  of 
the  output  was  sold  for  domestic  use  in  the  park  and  in  various  towns  along  the  main 
line  of  the  Union  Pacific  Railroad. 

Coalmont.     Mitchell  Mine. 

Sample. — Subbituminous  coal;  North  Park  field;  analysis  No.  12539  (p.  26). 

if m^-.— Mitchell;  in  SW.  {  SE.  J  sec.  24,  T.  8  N.,  R.  82  W.;  8  miles  northwest  of 
Coalmont  and  15  miles  southwest  of  Walden. 

Coal  bed.— MitcheW.  Late  Cretaceous  or  early  Tertiary  age,  Coalmont  formation, 
The  bed  consists  of  an  upper  bench  8  feet  thick  separated  from  a  lower  2J-foot  bench 
by  10  inches  of  carbonaceous  shale.  The  shale  parting  is  used  as  the  floor  of  the  mine 
and  about  7  feet  of  the  upper  bench  is  mined,  the  upper  foot  being  left  for  roof.  Dip, 
11°  northeast.     Strike,  north  40°  west. 

The  bed  was  measured  and  sampled  by  A.  L. Beekly  on  August  16,  1911,  as  described 

below: 

Section  of  coal  bed  in  the  Mitchell  mine. 


Laboratory  No 

Roof,  dark,  micaceous,  sandy  shale. 

Coal,  clean  and  black 

Coal,  soft  and  laminated 

Coal,  hard,  black 

Shale,  carbonaceous,  laminated. 

Coal,  hard 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


12539 

Ft.  in. 

3    6 

2    6 

2    0 

10  10 

a2     4 

11    2 

S    0 


a  Not  included  in  sample. 
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The  sample  was  collected  in  the  entry,  275  feet  northeast  of  the  mine  moiith.  The 
mine  was  worked  intermittently. 

HiGHO.      MONAHAN   MiNE. 

Sample. — Subbituminous  coal;  North  Park  field;  analysis  No.  12540  (p.  26). 

il/mc— Monahan,  in  the  SE.  \  SE.  \  sec.  31,  T.  10  N.,  R.  81  W.,  4  miles  northwest 
of  Higho  post  office  and  18  miles  northwest  of  Walden. 

Coal  bed. — Monahan.  Late  Cretaceous  or  early  Tertiary  age.  Thickness,  4  feet 
6  inches;  strike  N.  15°  W.;  dip,  22°  N.;  roof,  buff  shale;  floor,  sandstone. 

The  bed  was  sampled  at  one  point  in  the  mine  by  A.  L.  Beekly  on  August  3,  1911, 
the  sample  representing  4  feet  6  inches  of  coal. 

Notes. — The  sample  was  collected  from  the  face  of  the  entry,  wliich  was  125  feet 
long  and  was  on  the  dip  of  the  bed.     The  coal  at  the  face  was  hard,  black,  and  clean. 

Walden.     McCallum  Mine. 

Sample. — Subbituminous  coal;  North  Park  field;  analysis  No.  12774  (p.  26). 

Mine. — McCallum,  a  slope  mine;  McCallum  anticline  district,  NE.  \  NE.  I  sec. 
18,  T.  9  N.,  R.  78  W.;  about  5  miles  northeast  of  Walden. 

Coal  bed. — Sudduth.  Late  Cretaceous  or  early  Tertiary  age.  Base  of  Coalmont 
formation.  Thickness,  reported  35  feet;  strike,  north  50°  west;  dip,  18°  northeast. 
Both  roof  and  floor  are  coal. 

The  bed  was  sampled  by  A.  L.  Beekly  on  October  16,  1911. 

Notes. — The  sample  was  collected  from  a  fresh  face  in  the  entry,  50  feet  from  the 
foot  of  the  slope,  which  was  50  feet  long  and  dips  18°.  The  sample  represents  7  feet 
of  coal. 

Walden.     Mark  Mine. 

Sample. — Subbituminous  coal;  North  Park  field;  analysis  No.  12415  (p.  27). 

Mine.— Man-;  McCallum  anticline  district,  in  the  NW.  i  NE.  \  sec.  35,  T.  9  N., 
R.  78  W.;  8J  miles  east  of  Walden. 

Coal  bed. — Sudduth.  Late  Cretaceous  or  early  Tertiary  age,  Coalmont  formation. 
The  bed  is  reported  to  be  53  feet  thick  and  to  consist  throughout  of  a  good  grade  of 
coal,  which  is  free  from  partings  except  for  several  1-inch  sandy  layei"s  near  the  top. 
Dip,  56°  east. 

The  bed  was  sampled  by  A.  L.  Beekly  on  .Time  27,  1911,  the  sample  representing  6 
feet  of  coal. 

Notes. — The  sample  was  collected  from  a  clean  surface  just  inside  the  entry  mouth 
and  about  15  feet  from  the  top  of  the  bed.  Forty  feet  of  this  bed  is  exposed  in  an  open 
cut;  the  base  is  covered  and  inaccessible.  The  mine  consisted  of  two  entries;  both 
were  filled  with  water  at  the  time  of  sampling. 

Walden.     Sudduth  Mine. 

Sample. — Subbituminous  coal;  North  Park  field;  analysis  No.  12414  (p.  27). 

Mine. — Sudduth;  a  drift  mine  in  the  McCallum  anticline  district,  in  NW.  J  SW.  J 
eec.  15,  T.  9  N.,  R.  78  W.;  7^  miles  east  of  Walden. 

Coal  bed. — Sudduth.  Late  Cretaceous  or  early  Tertiary  ago,  Coalmont  formation. 
Thickness,  reported  50  feet;  dip,  85°  northeast. 

The  bed  was  sampled  by  A.  L.  Beekly  on  June  27,  1911. 

Notes. — The  mine  consisted  of  an  entry  or  room  driven  horizontally  about  70  feet 
into  the  bed.  The  coal  exposed  in  the  mine  was  clean,  hard,  and  glossy  black.  The 
sample  was  collected  from  a  clean  face  at  the  end  of  the  entry  and  represents  20  feet 
of  coal. 
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Walden.     Winscom  Mine. 

5ampi6.— Subbituminous  coal;  North  Park  field;  analysis  No.  12775  (p.  27). 

Mine.— Winscom;  McCallum  anticline  district,  SW.  ^  NE.    J  sec.    14,   T.   8  N., 
R.  78  W. ;  10^  miles  southeast  of  Walden. 

Coal  bed.— Winscom.     Late  Cretaceous  or  early  Tertiary  age,  Coalmont  formation. 
Roof,  coal;  floor,  shale.     Strike,  nearly  north  and  south.     Dip,  25°  to  30°  east. 

The  bed  was  measured  and  sampled  by  A.  L.  Beekly  on  October  16,  1911,  as 
described  below : 

Section  of  coal  bed  in  the  Winscom  mine. 


Laboratory  No 

Roof,  coal. 

Clay 

Coal 

Clay,  carbonaceous 

Coal 

Shale,  carbonaceous 

Coal 

Shale,  carbonaceous 

Coal ^ 

Floor,  carbonaceous  shale. 

Thickness  of  bed 

Thickness  of  coalsampled 


1277 

5 

Ft. 

m. 

a() 

10 

0 

4 

aO 

3 

0 

4 

a() 

2 

1 

0 

a() 

7 

0 

11 

4 

5 

2 

7 

a  Not  included  in  sample. 

Notes. — Sample  was  collected  in  the  entry, 'l25  feet  from  the  mouth  of  the  mine. 

JEFFERSON  COUNTY. 

Morrison.    White  Ash  Mine. 

Sample. — Subbituminous  coal;  Denver  region;  analysis  No.  16615  (p.  27). 

Mne.— White  Ash,  a  shaft  mine  in  sees.  23,  24,  25,  and  26,  T.  4  S.,  R.  70  W.,  2  mile, 
from  Morrison,  1  mile  from  Colorado  &  Southern  Railway  switch.     Not  on  any  railroads 

Coal  bed.^Jumho.  Cretaceous  age,  Laramie  formation.  Average  thickness,  15 
feet;  dip,  86°.  No  rolls  or  horsebacks  have  been  encountered.  Roof  (hanging  wall), 
clay  3  inches  thick,  overlain  by  shale;  above  the  shale  is  a  sandstone  cap  rock. 
Small  particles  of  the  shale  gradually  break  off  on  exposure.  Floor  (foot  wall),  a  hard 
smooth  underclay.     Particles  of  the  floor  and  roof  did  not  mix  with  the  coal  in  loading. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  J.  C.  Roberts  on 
March  12,  1913,  as  described  below: 

Section  of  coal  bed  in  White  Ash  mine. 


Laboratory  No 

Roof,  clay  and  shale. 

Coal 

Coal 

Floor,  underclay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


16615 
Ft.  in. 
ab    6 
10    6 

16    0 
10    6 


o  Not  included  in  sample. 

Sample  16615  was  taken  in  a  stope,  30  feet  from  the  second  level  and  75  feet  from 
the  shaft. 

Notes. — At  the  time  of  sampling  the  coal  was  shot  off  the  solid  with  black  blasting 
powder.  The  coal  was  screened  through  a  bar  screen  10  feet  long  with  1-inch  open- 
ings, about  10  to  15  per  cent  passing  through  the  screen.  No  pickers  were  employed. 
The  coal  had  a  good  appearance  on  the  wagons.     The  area  to  be  mined  was  approxi- 
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mately  2  miles  long  on  the  strike.     The  output  in  the  immediate  future  was  to  be 
derived  from  advance  workings. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  1910,  p.  297. 

LA  PLATA  COUNTY. 

DuRANGO.     San  Juan  Mine. 

Sample. — Bituminous  coal;  Durango  field;  analyses  Nos.  14770, 14771, 14772  fp.  27). 

Mine. — San  Juan,  a  drift  mine  1^  miles  southeast  of  Durango,  on  the  Rio  Grande 
Southern  Railroad. 

Coal  bed. — Not  named.  Cretaceous  age,  Mesaverde  formation.  Thickness,  3  feet 
6  inches  to  4  feet  10  inches,  average  about  4  feet.  About  the  middle  of  the  bed  is  a 
layer  of  bony  coal  2  inches  thick.  The  roof  is  a  soft  gray  shale,  which  slacks  on  ex- 
posure; above  the  shale  is  about  10  inches  of  bony  coal.  The  immediate  roof  sticks 
to  the  coal  and  often  falls  in  the  rooms.  The  floor  is  a  hard  rough  shale.  Cover  at 
points  of  sampling,  200  to  225  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  W.  D.  Schofield 
on  September  11,  1912,  as  described  below: 

Sections  of  coal  bed  in  San  Juan  mine. 


Section 

l.nboratory  No 

Roof,  shale,  and  coal. 

Coal 

Bone,  to  shale 

Coal 

Floor,  black  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

1 

14770     1 

ft. 

in. 

1 

6 

oo 

1 

1 

6 

3 

1 

3 

0 

B 

14771 
Ft.  in. 
4      3 


a() 
0 


a  Not  included  in  sample. 

Section  A  (sample  14770)  was  measured  at  the  face  of  the  main  entry,  1,200  feet  west 
of  the  mine  mouth. 

Section  B  (sample  14771)  was  measured  in  room  6,  off  the  first  dip  entry  south,  300 
feet  from  the  mine  mouth. 

A  composite  sample  was  made  by  combining  and  mixing  samples  14770  and  14771. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14772. 

Notes.' — The  coal  is  mined  by  the  room-and-pillar  system.  At  the  time  of  sampling 
the  coal  was  undercut  by  hand  and  shot  down  with  permissible  explosives.  Dyna- 
mite was  used  for  brushing  the  floor  and  roof.  The  undercuttings  were  loaded  out 
with  the  coal.  About  30  per  cent  of  the  output  was  shipped  as  run-of-mine.  Bar 
screens  30  feet  long  with  l|-inch  openings  were  used;  about  GO  per  cent  of  the  coal 
passed  the  screen.  The  screenings  were  coked.  The  loading  track  had  a  capacity 
of  7  cars  and  the  "empty"  track  25  cars.  The  daily  output  was  about  160  tons. 
About  one-half  of  the  output  was  from  advance  workings  and  one-half  from  pillars. 
There  was  about  140  acres  to  be  mined  from  this  opening. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  315,  1910,  p.  384. 

Hesperus.     Hesperus  Mine. 

Sample. — Bituminous  coal;  Durango  field;  analyses  Nos.  14773,  14774,  and  14775 
(p.  27). 

Mine. — Hesperus,  a  drift  mine  in  sec.  14,  T.  35  N.,  R.  11  W.,  at  Hesperus,  on  the 
Rio  Grande  Southern  Railroad. 
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Coal  bed. — Hesperus.  Cretaceous  age,  Mesaverde  formation.  Thickness,  4  feet  6 
inches  to  6  feet;  average,  about  5  feet.  About  2  feet  from  the  roof  is  an  irregular  shale 
parting.  The  immediate  roof  is  smooth  and  does  not  fall  in  the  rooms:  the  main 
cap  rock  is  2  inches  to  2  feet  above  the  coal.  The  floor  is  a  soft  smooth  clay  which 
mixed  with  the  coal  in  loading.     Cover  at  points  of  sampling,  about  100  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  W.  D.  Schofield, 
on  September  24,  1912,  as  described  below. 

Sections  oj  coal  bed  in  Hesperus  mine. 


Section 

Lalioratory  No 

Jloof,  "draw  slate." 

Coal 

Shale,  carbonaceous 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  samijled. 


A 

< 

147 

".i 

Ft. 

in. 

2 

2 

aO 

* 

3 

0 

5 

2i 

5 

2 

B 

14774 
Ft.  in. 

2  1 

aO  1 

2  5 

4  7 

4  6 


o  Not  included  in  sample. 

Section  A  (sample  14773)  was  measured  at  the  face  of  room  3,  off  right  entry  4;  4,000 
feet  from  the  mine  mouth. 

Section  B  (sample  14774)  was  measured  iia  room  5,  off  left  entry  5;  4,000  feet  west/)f 
the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  14773  and  14774.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14775. 

Notes.- — The  coal  is  mined  by  the  room-and-pillar  system.  At  the  time  of  sampUng, 
the  coal  was  undercut  by  hand  and  broken  down  with  FF  black  blasting  powder. 
None  of  the  coal  was  sliipped  as  run-(jf-mine.  Bar  screens  8  feet  long  with  3-inch  open- 
ings and  bar  screens  8  feet  long  with  1-inch  openings  were  used,  about  60  per  cent 
of  the  coal  passing  through  the  1-inch  screen.  There  were  three  loading  tracks  with 
a  capacity  of  20  loaded  cars  and  40  empty  cars.  The  daily  output  was  about  200  tons. 
About  60  per  cent  of  the  coal  was  from  advance  workings  and  40  per  cent  from  pillars. 
The  probable  lifetime  of  the  mine  is  20  years. 

For  analyses  and  descriptions  of  other  samples  of  coal  irom  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  67,  442. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull  316,  1907,  p.  386. 

Perins.     Pekins  Peak  Mine. 

xSampZe.— Bituminous  (coking)  coal;  Durango  field;  analyses  Nos.  14776,  14777,  and 
14778  (p.  27). 

Mine. — Perias  Peak,  a  drift  mine  in  sees.  11  and  14,  T.  35  N.,  R.  10  W.,  at  Perins, 

5  miles  southeast  of  Durango,  on  a  branch  of  the  Rio  Grande  Southern  Railroad. 

Coal   bed. — Peacock.     Cretaceous  age,   Mesaverde   formation.     Thickness,    1   foot 

6  inches  to  6  feet  6  inches.  The  only  impiurities  are  irregular  "sulphur"  balls  in 
pockets.  The  immediate  roof  is  good  and  does  not  fall  ui  the  rooms.  The  floor  is 
soft  and  hard  shale.  Particles  of  the  roof  and  floor  did  not  mix  with  the  coal  in  loading. 
Cover  at  points  of  samplmg,  70  to  120  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  W.  D.  Schofield 
on  September  17,  1912. 

Sample  14776  was  cut  from  the  face  of  room  3,  off  the  main  entry,  3,200  feet  from 
the  mine  mouth.     The  sample  represents  5  feet  1  inch  of  clear  coal. 

Sample  14777  was  cut  from  the  face  of  room  13,  off  the  main  back  entry.  The 
sample  represents  5  feet  5  inches  of  clear  coal. 
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A  composite  sample  was  made  by  combining  face  samples  14776  and  14777.  The 
results  of  an  ultimate  analysis  of  tliis  sample  are  given  under  laboratory  No.  14778. 

Notes. — The  room-and-pillar  system  of  mining  is  used.  At  the  time  of  sampling 
the  coal  was  undercut  by  hand  and  broken  down  with  black  powder  and  a  permissible 
explosive.  D\Tiamite  was  used  for  brushing  the  floor  and  roof.  The  undercuttings 
were  loaded  with  the  coal.  Ninety-five  per  cent  of  the  coal  was  shipped  as  run-of- 
mine.  Ninety  per  cent  of  the  coal  going  to  the  screens  passed  through.  Two  bar 
screens,  one  being  16  feet  long  with  8-inch  openings  and  the  other  16  feet  long  with 
|-inch  openings,  were  used.  Pickers  were  employed  on  the  cars.  The  average  daily 
output  was  350  tons.  About  one-third  of  the  coal  was  from  advance  workings  and 
two-thirds  from  pillars.  There  was  possibly  160  acres  of  unmined  coal.  There  were 
three  loading  tracks,  with  a  capacity  of  20  loaded  cars  and  30  empty  cars. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  67,  443. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  316,  1907,  p.  386. 

LAS  ANIMAS  COUNTY. 

COKEDALE.       COKEDALE    MiNE. 

Sample. — Bituminous  (coking)  coal;  Trinidad  field;  analyses  Nos.  11768,  11769, 
11770,  and  11771  (p.  28;. 

Mine. — ;Cokedale,  a  drift  mine  in  sec.  25,  T.  33  S.,  R.  65  W.,  at  Cokedale,  on  a 
branch  of  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — -Known  as  theCokedale.  Cretaceous  age,  Vermejo  formation.  Average 
thickness,  6  feet.     Roof,  sandstone;  floor,  shale.     Cover,  40  to  GO  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  J.  C.  Roberta 
on  February  24,  1911,  as  described  below: 

Sections  of  coal  bed  in  the  Cokedale  mine. 


Section 

Laboratory  No 

Roof,  sandstone: 

Coal 

Bone 

Coal 

Bone 

Coal 

Bone 

Coal 

Bone 

Coal 

Floor,  shale: 

Thickness  of  bed 

Thickness  of  coal  sampled 


A. 

B. 

11768 

11769 

Ft.  in. 

Ft.    in. 

2   4 

2   7 

aO   2 

0   5 

0   9 

0   4 

aO   7 

al   2 

2   3 

0   7 

.. 

oO   6 

0   4 

oO   U 

0  10 

6   1 

6  lOi 

5   4 

4   9§ 

c. 

11770 

Ft.  in. 

2      5 


0 
0 

2 


6      1 
5      3 


a  Not  included  in  sample. 

Section  A  (sample  11768)  was  measui-ed  at  the  face  of  room  8,  off  west  entry  4. 

Section  B  (sample  11769)  was  measured  at  the  face  of  room  21,  off  west  entry  1. 

Section  C  (sample  11770)  was  measured  at  the  face  of  room  10,  off  west  entry  6. 

A  composite  sample  was  made  by  combining  face  samples  11768,  1-1769,  and  11770. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11771. 

Notes. — At  the  time  of  sampling  the  output  was  1,200  tons  a  day. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  69,  447. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  1910,  p.  399. 
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Delagua.     Delagua  Mine. 

Sample. — Bituminous  (coking)  coal;  Trinidad  field;  analyses  Nos.  11435,  11436, 
11437,  and  11443  (p.  28). 

Mine. — Delagua,  a  shaft  mine  in  sec.  15,  T.  31  S.,  K.  65  W.,  at  Delagua,  20  miles 
north  of  Trinidad,  on  the  Colorado  &  Southeastern  Railway. 

Coal  bed. — Known  as  the  Delagua.  Cretaceous  or  Tertiary  age,  Raton  formation. 
Thickness,  5  feet  to  6  feet.  Roof,  shale  12  to  20  inches  thick.  Cover  at  points  of 
sampling,  450  to  500  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  J.  C.  Roberts  on 
December  9,  1910,  as  described  below: 

Sections  of  coal  bed  in  the  Delagua  Mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Bone 

Coal 

Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

11435 

11436 

Ft.   in. 

Ft.   in. 

2    10 

6      6 

0       I 

.. 

2      9| 

..     .. 

5      8 

6      6 

5      8 

C      6 

c 

11437 
Ft.     in. 


2 

2 

5 
5 


a  Not  included  in  sample. 

Section  A  (sample  11435)  was  measured  at  the  face  of  room  1,  east  entry  24,  off  north 
entry  3. 

Section  B  (sample  11436)  was  measured  at  the  face  of  east  entry  18,  off  north  entry  4. 

Section  C  (sample  11437)  was  measured  at  the  face  of  room  5,  west  entry  3,  off  north 
entry  4. 

A  composite  sample  was  made  by  combining  face  samples  11435,  11436,  and  11437. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11443. 

Notes. — At  the  time  of  sampling  the  output  was  1,000  to  1,500  tons  a  day. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bm-eau  of  Mines,  1913,  pp.  69,  448. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  p.  410. 

For  results  of  tests  of  other  coal  from  this  mine  see  mention  of  specific  tests  aa 
follows— Washing  tests:  U.  S.  Geol.  Sm'vey  Bull.  368,  p.  27;  coking  tests:  IT.  S.  Geol. 
Survey  Bull.  368,  p.  39. 

Forbes.  Forbe.s  No.  9  (or  Cox)  Mine. 

Sample.— Bituminous  coal;  Trinidad  field;  analyses  Nos.  11926,  11927,  11929,  and 
11930  (pp.  28  and  29). 

Mine. — Forbes,  a  drift  mine  in  sees.  15  and  16,  T.  32  S.,  R.  64  W.,  at  Forbes,  on  a 
spur  of  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — Walsen.  Cretaceous  age,  Vermejo  formation.  Average  thickness  about 
4  feet;  dip  1°  southwest.  One  fault  showing  a  displacement  of  3  feet  has  been  found. 
The  roof  is  a  hard,  smooth,  dark-gray  shale,  overlain  by  sandstone.  The  floor  is  a  thin, 
hard,  smooth  shale,  underlain  by  18  inches  of  coal;  beneath  the  coal  is  shale.  Cover 
at  points  of  sampling,  300  to  400  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  J.  C.  Roberts  on 
March  16,  1911. 

Sample  11926  was  cut  from  the  face  of  the  first  crosscut,  off  west  entry  1;  2,800  feet 
southwest  of  the  slope  opening.    The  sample  represents  4  feet  4  inches  of  clean  coal. 

Sample  11927  was  cut  fi'om  the  face  of  west  entry  6;  3,800  feet  southwest  of  the 
slope  opening.    The  sample  represents  3  feet  9  inches  of  clean  coal. 
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Sample  11929  was  taken  in  room  6,  off  west  entry  4;  3,200  feet  southwest  of  the  slope 
opening.    The  sample  represents  3  feet  11  inches  of  clean  coal. 

A  composite  sample  was  made  by  combining  face  samples  11926,  11927,  and  11929. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11930. 

Notes. — The  room-and-pillar  system  of  mining  is  employed.  At  the  time  the  mine 
was  visited  the  coal  was  undercut  by  hand  and  broken  down  with  black  powder; 
"40  per  cent"  dynamite  was  used  for  brushing  the  roof  and  taking  up  the  bottom. 
Nearly  95  per  cent  of  the  coal  was  shipped  as  run-of-mine.  The  coal  was  friable, 
about  38  per  cent  passing  through  a  2-inch  screen.  Pickers  were  employed  on  the 
cars  in  loading.  There  were  three  loading  tracks,  with  a  capacity  of  30  empty  cars 
and  60  loaded  cars.  About  80  per  cent  of  the  coal  was  recovered,  40  per  cent  being  from 
advance  workings  and  40  per  cent  from  pillar  workings.  The  daily  output  was  600 
to  700  tons. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 

Bull.  381,  1910,  p.  402. 

Hastings.     Hastings  Mine. 

Sample. — Bituminous  (coking)  coal;  Raton  Mesa  field;  analyses  Nos.  12028,  12029, 
and  12031  (p.  29). 

Mine. — Hastings,  a  slope  mine  in  sec.  25,  T.  32  S.,  R.  64  W.,  at  Hastings,  on  the 
Colorado  &  Southeastern  Railroad,  with  connections  to  the  Colorado  &  Southern 
Railway  and  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — Berwind  (?)  and  Hastings.     Cretaceous  age,  Vermejo  formation. 

The  Hastings  bed  averages  about  8  feet  in  thickness  and  dips  5°  west.  The  roof 
and  floor  are  shale.     Cover  at  points  of  sampling,  about  800  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  C.  Roberts  on 
April  6,  1911,  as  described  below: 

Section  of  Hastings  bed  in  Hastings  mine. 


Laboratory  No 

Roof,  shale. 

Coal 

Coal,  bony 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12028 

Ft.    in. 

6 

0 

al 

0 

3 

5 

10 

5 

9 

5 

a  Not  included  in  sample. 

The  sample  was  measured  on  the  pillar  between  south  entries  7  and  8,  8,300  feet 
from  the  mouth  of  the  s  ope. 

Sample  12031  was  taken  in  south  entry  7,  at  the  fifth  crosscut,  8,200  feet  from  the 
mouth  of  the  slope. 

The  Berwind  (?)  bed  is  about  40  feet  below  the  Hastings.  The  roof  is  sandstone; 
it  is  smooth  and  does  not  adhere  to  the  coal  in  mining.  The  floor  is  a  hard,  smooth 
sandstone.     The  cover  is  800  feet  thick. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  J.  C.  Roberts  on 
April  6,  1911,  as  described  below: 

Section  of  Berwind  {f)  bed  in  Hastings  mine. 


Laboratory  No 

Roof,  sandstone. 

Coal 

Coal,  bony 

Coal 

Coal,  bony 

Coal  

Coal,  bony 

Coal 

Floor,  sandstone. 

Thickness  o  f  bed 

Thickness  of  coal  sampled . 


12029 

Ft. 

in. 

1 

0 

0 

1 

0 

6 

0 

1 

0 

6 

0 

1 

2 

10 

5 

1 

0 

1 
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The  above  section  (sample  12029)  was  measured  at  the  face  of  the  elope. 

Notes. — The  double  entry,  room-and-pillar  system  of  mininj^  ig  used.  At  the  time 
of  sampling,  the  coal  was  undercut  with  electric  chain  cutters  and  shot  down  with  a 
permissible  explosive. 

None  of  the  coal  was  sold  as  run-of-mine.  The  coal  was  screened  over  a  2^-inch 
bar  screen,  about  50  per  cent  passing  through  the  screen.  The  screenings  were  washed 
with  Stewart  jigs  and  yielded  a  2-inch  product  and  slack.  The  capacity  of  the  washery 
was  400  tons  a  day.  There  were  coke  ovens  with  a  capacity  of  300  tons  and  storage 
bins  with  a  capacity  of  500  tons.  There  were  two  loading  tracks  capable  of  handling 
150  empty  and  150  loaded  cars. 

The  capacity  of  the  mine  was  1,000  tons  a  day.  There  was  640  acres  of  unmined 
coal  tributary  to  the  main  entry. 

For  results  of  tests  of  other  coal  from  this  mine,  see  mention  of  specific  teats,  as 
follows:  Washing  tests,  U.  S.  Geol.  Survey  Bull.  368,  p.  27;  coking  tests,  U.  S.  GeoL 
Survey  Bull.  368,  p.  45. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  69,  449. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  1910,  p.  404. 

MORLEY.       MORLEY   MiNE. 

Sample. — Bituminous  (coking)  coal;  Trinidad  field;  analyses  Nos.  13361,  13362, 
13363,  and  13364  (p.  29). 

Mine. — Morley,  a  drift  and  slope  mine  at  Morley,  on  the  main  line  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway. 

Coal  bed. — Known  as  the  Engle-Starkville.  Cretaceous  age,  Vermejo  formation. 
Average  thickness,  4  to  7  feet;  dip,  15°  to  18°  west.  The  roof  is  a  shale  about  18 
inches  thick;  above  the  shale  is  sandstone.  Floor,  shale  or  sandstone.  Particles 
from  the  roof  and  floor  did  not  mix  with  the  coal  in  mining.  The  cover  at  points  of 
sampling  ranges  from  250  to  450  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  J.  C.  Roberts 
on  February  17,  1912,  as  described  below: 

Sections  of  coal  bed  in  Morley  mine. 


Section 

Laboratory  No 

Roof,  18  inches  of  coal  left  for  safety;  shale  and  sandstone  above. 

Coal 

Shale,  soft 

Coal 

Floor,  shale  and  sandstone. 

Thickness  of  coal  mined , 

Thickness  of  coal  sampled 


A 

B 

13361 

13362 

Ft.  in. 

Ft.  in. 

2      0 

0    11 

n     2 

0      1 

3      1 

5      1 

5      3 

6      1 

5      3 

6      1 

c 

13363 
Ft.  in. 
5      1 


5      1 
3      1 


Section  A  (sample  13361)  was  measured  at  the  face  of  room  2,  off  third  plane,  off 
right  entry  4. 

Section  B  (sample  13362)  was  measured  at  the  face  of  fifth  left  entry. 

Section  C  (sample  13363)  was  measured  at  the  face  of  fourth  right  entry;  3,000  feet 
from  the  mine  mouth. 

A  composite  sample  was  made  by  combining  and  mixing  face  samples  13361,  13362, 
and  13363.  The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  labora- 
tory No.  13364. 

Notes. — The  Morley  mine  is  opened  on  the  east  side  by  a  drift  and  on  the  west 
side  by  a  slope.  The  room-and-pillar  system  of  mining  is  used.  At  the  time  of  sam- 
pling the  coal  was  undercut  by  hand  and  broken  down  with  a  permissible  explosive, 
which  was  also  used  for  brushing  the  roof.     Seventy-five  per  cent  of  the  coal  was 
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shipped  as  run-of-mine,  and  25  per  centwa?  screened.  Shaker  screens,  16  feet  long 
by  6  feet  wide,  with  3-inch  and  l^-inch  holes  were  used;  60  per  cent  passed  through 
the  screens.  Pickers  were  employed  in  loading  screened  coal  on  the  cars.  The 
lumps  were  of  medium  size  and  of  good  appearance.  The  screenings  were  coked; 
they  were  not  washed  before  coking.  There  was  no  storage  bin  at  this  mine. 
There  were  two  tracks,  with  a  capacity  of  45  empty  and  45  loaded  cars.  The 
probable  lifetime  of  the  mine  is  about  25  years. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  69,  450. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Siu-vey 
Bull.  381,  1910,  p.  424. 

Primero.     First  East,  First  West,  and  First  North  Primero  Mines. 

iSampZe.— Bituminous  coal;  Trinidad  field;  analyses  Nos.  12025,  12027,  W31033 
to  W31043,  14058,  14059,  14060,  W31131  to  W31151  (pp.  29-32). 

Mines. — First. East,  First  West,  and  First  North  Primero,  drift  mines,  in  sees.  23, 
24,  25,  and  26,  f.  33  S.,  R.  66  W.,  at  Primero,  on  the  Colorado  &  Wyoming  Railway. 

Coal  bed. — Primero.  Cretaceous  or  Tertiary  age,  Raton  formation.  Average  thick- 
ness, 7  feet;  dip,  4°  northwest.  Faults,  rolls,  and  horsebacks  are  frequent.  The  roof 
is  a  hard  black  shale;  above  the  shale  is  a  sandstone  cap  rock.  Particles  of  the  shale 
mix  with  the  coal  in  mining.  The  floor  is  a  soft  smooth  shale,  particles  of  which 
occasionally  mix  with  the  coal  in  mining.  The  cover  at  points  of  sampling  to  ranges 
from  50  to  500  feet  at  the  First  West  mine;  from  500  to  550  feet  at  the  First  North 
mine;  and  from  600  to  850  feet  at  the  First  East  mine. 

The  bed  was  measured  and  sampled  at  16  points  in  the  mine  as  follows:  2  points 
on  March  25,  1911,  by  J.  C.  Roberts;  5  points  in  the  First  West  Primero  mine  on 
May  16,  1912;  3  points  in  the  First  North  Primero  mine  on  May  19,  1912;  and  6  points 
in  the  First  East  Primero  mine  on  May  19,  1912,  by  J.  C.  Roberta  and  W.  D.  Scho- 
field;  also  9  sets  of  duplicate  samples  were  taken  from  cars  that  were  being  loaded 
on  May  16  to  19,  inclusive,  1912,  as  described  below: 

Sample  12025  was  cut  from  the  face  of  room  1,  off  the  second  blind  back  entry.  The 
bed  at  this  point  was  5  feet  10  inches  thick,  all  of  which  was  included  in  the  sample. 

Sample  12027  was  cut  from  the  face  of  the  first  west  slope,  1,500  feet  from  the  drift 
mouth. 

Sections  of  coal  bed  in  First  East  Primero  mine. 


Section 

Laboratory  No 

Roof, "  draw  slate"  and  sandstone 

Coal 

Shale , 

Coal 

Shale 

Natural  coke 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

W31144 

W31145 

Ft.    in. 

Ft.    in. 

0    11 

0     9 

0        h 

0      i 

1      0 

3    10 

0        i 

. 

0      li 

3      1 

1      8 

5      1 

6      5 

5      1 

6      5 

c 

W31146 
Ft.    in. 

1     0 

0 

1      2. 


5    11 
5    11 


Section  A  (sample  W 31144)  was  measured  on  a  pillar  of  room  5,  off  entry  B-9,  off 
first  blind  entry. 

Section  B  (sample  W31145)  was  measured  on  a  chain  pillar  of  east  entry  B-9. 

Section  C  (sample  W31146)  was  measured  at  the  face  of  room  4,  off  east  entry  B-10. 

Sample  W31143  was  measured  on  a  pillar  of  right  entry  6,  between  rooms  1  and  2, 
off  third  blind  entry,  off  entry  B-8.  The  bed  measured  6  feet  1  inch  at  this  point, 
all  of  which  was  included  in  the  sample. 
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Sample  W31147  was  measured  at  the  face  of  room  3,  off  eleventh  east  entry.  The  bed 
measured  7  feet  4  inches  at  this  point,  all  of  which  was  included  in  the  sample. 

Sample  W31149  was  measured  on  a  chain  pillar  of  third  blind  entry,  off  east  entry 
B-10  The  bed  measured  7  feet  at  this  point,  all  of  which  was  included  in  the 
sample. 

A  composite  sample  was  made  by  mixing  face  samples  \\31143,  W31144,  W31145, 
W31146,  W31147,  and  W31149.  The  results  of  an  ultimate  analysis  of  this  sample  are 
given  under  laboratory  No.  14060. 

Sections  of  coal  bed  in  First  North  Pritnero  mine. 


Section 

Laboratory  No 

Roof, "  draw  slate"  and  sandstone. 

Coal 

Bone 

Coal 

Bone  or  "sulphur" 

Coal 

Shale 

Coal 

Bone 

Coal 

Floor,  underclay: 

Thickness  of  bed 

ThickBess  of  coal  sampled 


A 

B 

W31148 

wsnso 

Ft.     in. 

Ft.    in. 

0      4 

0      1 

0      6 

1     11 

2      0 

0        J 

aO      1 

0      2 

0        i 

2      8 

2      2 

0        i 

0        h 

2      8 

2      2§ 

7    11 

7      0 

7    11 

6    11 

c 

W31151 
Ft.    in. 


3 

"0 


3      7J 

7      2 
7        i 


a  Not  included  in  sample. 

Section  A  (sample  W31148)  was  measured  at  the  face  of  room  5,  off  third  back 
entry,  off  entry  A-12. 

Section  B  (sample  W31150)  was  measured  on  a  pillar  of  room  7,  off  entry  A-12. 

Section  C  (sample  W31151)  was  measured  at  the  face  of  entry  B-9. 

A  composite  sample  was  made  by  combining  face  samples  31148,  31150,  and  31151. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14059. 

Sections  of  coal  bed  in  First  West  Primero  mine. 

Section 

Laboratory  No 

Roof,  sandstone  and  "draw  slate." 

Coal 

Bone 

Coal 

Bone,  "sulphur"  band 

Coal 

Shale 

Coal 

Natural  coke 

Shale 

Coal 

Floor,  clay  and  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled 

a  Not  included  in  sample. 

Section  A  (sample  W31039)  was  measured  at  the  face  of  north  entry  2. 

Section  B  (sample  W31040)  was  measured  at  the  face  of  room  10,  off  first  north  entry. 

Section  C  (sample  W31041)  was  measiu'ed  at  the  face  of  room  9,  off  second  south  entry. 

Section  D  (sample  W31042)  was  measured  at  the  face  of  room  5,  off  first  right  entry, 
off  the  first  west  air  course. 

Section  E  (sample  'W31043)  was  measured  at  the  face  of  room  17,  off  second  right 
entry,  off  the  first  west  air  course. 

A  composite  sample  was  made  by  combining  and  mixing  face  samples 3 1039  to  31043, 
inclusive.  The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  labora* 
tory  No.  14058. 
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Nine  samples  were  taken  in  dnplirate  at  the  mine  frum  the  cars  while  being  loaded. 
Fifty  pounds  of  coal  was  taken  from  each  of  four  cars.  The  four  lots  were  combined, 
quartered,  and  sampled  in  duplicate. 

Duplicate  samples  W31033  and  W31034,  W31035  and  W31036,  W31131  and  W31132, 
W31133  and  W31134,  W31135  and  W31136,  W31137  and  W31138,  and  W31141  and 
W31142,  were  taken  from  four  cars;  duplicate  samples  W31139  and  W31140  were 
taken  from  one  car  only;  29  cars  being  sampled  in  all. 

Notes. — The  Primero  mines  are  worked  on  the  room-and-pillar  system.  At  the 
time  of  sampling  the  coal  was  undercut  by  hand.  Permissible  explosives  were  used 
for  breaking  down  the  coal  and  for  brushing  the  floor  and  roof.  WTien  the  mine  was 
sampled  in  1912,  all  the  coal  was  shipped  as'  run-of-mine,  but  when  screened,  65  per 
cent  of  the  coal  passed  through.  The  screens  were  bars  18  feet  long  spaced  1|  inches 
apart.  The  screenings  were  washed  and  coked  at  Segundo,  the  capacity  of  the  coking 
plant  being  1,300  tons  a  day  and  the  capacity  of  the  washery  1,600  tons  a  day.  Pickers 
were  employed  on  the  cars.  The  lumps  on  the  cars  were  of  medium  size  and  of  good 
appearance.  There  were  four  loading  tracks  with  a  capacity  of  80  empty  and  80 
loaded  cars.  The  daily  average  output  was  1,200  tons  of  coal  with  a  capacity  of 
1,600  tons.  Seventy -five  per  cent  of  the  output  was  from  pillars  and  25  per  cent  from 
advance  workings.    The  probable  lifetime  of  the  mine  was  25  years. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  69-70,  450-451. 

For  results  of  tests  of  coal  from  this  mine  see  mention  of  specific  tests  as  follows — 
Washing  tests:  Bureau  of  Mines  Bull.  5,  p.  32;  coking  tests:  Bureau  of  Mines  Bull.  5, 
p.  44. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  1910,  p.  426. 

Starkville.     Starkville  Mine. 

Sample. — Bituminous  (coking)  coal;  Trinidad  field;  analyses  Nos.  11134,  11135, 
12196, 12197,  and  12198  (p.  32). 

Mine. — Starkville,  a  drift  mine  at  Starkville,  on  the  main  line  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway. 

Coal  bed. — Engle-Starkville.  Cretaceous  age,  Vermejo  formation.  Average  thick- 
ness, 6  feet;  dip  1°  southwest.  Roof,  smooth  shale  overlain  by  sandstone;  floor,  hard 
rough  shale;  cover,  at  points  of  sampling,  150  to  550  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  H.  M.  Wolflin 
(Nos.  11134  and  11135)  on  October  20,  1910,  and  at  two  points  by  J.  C.  Roberts  (Nos. 
12196  and  12197)  on  May  9,  1911,  as  described  below: 

Sections  of  coal  bed  in  Starkville  mine. 


Section 

Laboratory  No 

Roof,  shale  and  sandstone. 

Bone 

Coal,  clean  and  bright 

Shale 

Coal,  clean 

Coal,  hard  and  bright 

Coal,  clean 

Bone 

Coal,  clean 

Bone 

Coal,  bright 

Bone 

Shale 

Coal,  clean 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

c 

11134 

11135           1 

2196 

Ft.    in. 

Ft.  in.       F 

t.  in. 

0      3 

0      7 

0      6 

0        i 

1        i 

0        i 

6       i 

1      2J 

1      3 

aO      2i 

0      7 

«o   n 

aO      li 

1      5 

0      3i 

oO      li 

1      4i 

i     2 

6      9 

7      2J 

3      1 

5      9 

6      91 

2     Hi 

5      9 

D 

12197 
Ft.  in. 


aO 

0 
0 
1 


a  Not  included  in  sample. 
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Section  A  (sample  11134)  was  measured  on  the  rib  of  west  entry  8,  30  feet  outby 
slant  from  new  entry. 

Section  B  (sample  11135)  was  measured  in  south  entry  3  near  the  second  crosscut 
from  the  new  entry. 

Section  C  (sample  12190)  was  measured  in  entry  1-5  on  the  pillar  between  rooms  26 
and  27,  15,000  feet  southwest  of  the  opening. 

Section  D  (sample  12197)  was  measured  at  the  face  of  south  entry  1,  1,200  feet 
southeast  of  the  mouth  of  the  main  drift. 

A  composite  sample  was  made  from  face  samples  12196  and  12197.  The  results  of 
an  ultijnate  analysis  of  this  sample  are  given  under  Laboratory  No.  12198. 

Notes. — The  room-and-pil!ar  system  of  mining  is  used.  At  the  time  of  sampling 
the  coal  was  undercut  by  hand;  no  explosives  were  used  for  breaking  down  the  coal. 
A  large  part  of  the  output  was  sold  as  run-of-mine.  About  70  per  cent  of  the  coal 
going  to  the  screens  passed  through  a  2|-inch  bar  screen;  pickers  were  employed  on 
the  cars.  The  screenings  were  washed;  the  capacity  of  the  wa.shery  was  700  tons  a 
day;  coke  ovens,  600  tons;  storage  bins,  1,400  tons.  There  were  three  loading  tracks 
with  a  capacity  of  70  empty  and  70  loaded  cars. 

The  average  output  was  900  tons  a  day ;  unmined  area,  640  acres. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  1910,  p.  396. 

TOLLERBURG.       ToLLER    MiNE. 

Sample. — Bituminous  coal;  Trinidad  field;  analyses  Nos.  13253  and  13254  (p.  32). 

Mine. — Toller,  a  shaft  mine  near  Tollerburg,  on  a  spur  of  the  Colorado  &  Southern 
Railway. 

Coal  bed. — Berwind.  Cretaceous  age,  Vermejo  formation.  Average  thickness,  6 
feet;  dip,  4  to  5  per  cent,  southwest;  cleat,  east,  and  west.  Faults,  rolls  and  horse- 
backs occur  frequently.  The  roof  is  a  hard  shale  Avhich  in  places  is  full  of  slips. 
Above  this  shale  is  15  inches  of  good  quality  of  roof  coal;  above  the  roof  coal  is  a  cap 
rock,  the  cap  rock  being  5  to  6  feet  above  the  coal  mined.  The  floor  is  a  soft  smooth 
sandstone.  Neither  the  roof  nor  floor  materials  mixed  with  the  coal  in  mining. 
Cover,  at  points  of  sampling,  400  to  450  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  C.  Roberts  on 
January  8,  1912,  as  described  below: 

Sections  of  coal  bed  in  Toller  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal,  clean 

Bone 

Coal,  clean 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 
13253 
Ft.    in. 
7      0 

7      0 
7      0 

B 

13254 

Ft.  in. 

1  3 

0  4 

5  5 

7  0 

7  0 


Section  A  (sample  13253)  was  measured  at  the  face  of  the  slope,  2,500  feet  from  the 
shaft  bottom. 

Section  B  (sample  13254)  was  measured  at  the  face  of  north  entry  5,  3,000  feet  from 
the  shaft  bottom. 

Notes. — The  shaft  is  350  feet  deep.  The  coal  is  mined  by  the  room-and -pillar  system. 
At  the  time  of  sampling  the  coal  was  undercut  by  hand.  Permissible  explosives  were 
used  for  breaking  down  the  coal  and  for  brushing  the  roof  and  floor.  Ninety  per  cent 
of  the  coal  was  shipped  as  run-of-mine.  The  tipple  had  shaker  screens  15  feet  long 
by  5  feet  wide  with  3-inch  holes.  Pickers  were  employed  on  the  cars  in  loading. 
47664°— Bull.  85—14 1.3 
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The  lumps  were  of  medium  size  and  had  a  good  appearance.  There  were  three  tracks 
with  a  capacity  of  30  empty  cars  and  25  loaded  cars.  The  average  daily  production 
was  700  tons,  with  a  capacity  of  900  tons.  Three-fourths  of  the  coal  was  from  advance 
workings  and  one-fourth  from  pillars.     About  400  acres  remain  to  be  mined. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  381,  1910,  p.  403. 

MESA  COUNTY. 

Grand  Junction.     Prospect. 

Sample. — Bituminous  coal;  Gimnison  Valley  field;  analyses  Nos.  11108  and  11109 
(p.  83). 

Mine. — Prospect,  near  the  junction  of  the  Grand  and  Gunnison  Rivers  in  sec.  26, 
T.  1  S.,  E,.  1  W.,  1  mile  south  of  Grand  Junction,  which  is  the  nearest  station  on  the 
Denver  &  Rio  Grande  Railroad. 

Coal  bed. — Unnamed.  Cretaceous  age,  Dakota  (?)  formation.  Thickness,  about  3 
feet.     Both  the  roof  and  floor  are  carbonaceous  shale.     Cover,  about  30  feet. 

The  bed  was  measured  and  samples  were  taken  at  one  point  in  the  mine  by  E.  G. 
Woodruff  on  October  20,  1910,  as  described  below: 

Sections  of  coal  bed  in  prospect  near  Grand  Junction. 


Section 

Laboratory  No 

Roof,  carbonaceous  shale. 

Coal 

Shale 

Coal 

Floor,  carbonaceous  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

11108 

Ft. 

tn. 

1 

11 

oO 

1 

aO 

10 

2 

10 

1 

11 

B 

11109 

Ft.  in. 

a  1  11 

oO  1 

0  10 

2  10 

0  10 


a  Not  included  in  sample. 


The  above  samples  were  taken  in  the  entr^-,  about  125  feet  from  the  mouth  of  the 
entrj'-.     At  the  time  the  samples  were  taken  the  prospect  was  not  being  worked. 

Note. — The  coal  is  hard  and  black  and  looks  like  good  coal,  but  contains  a  very  high 
percentage  of  ash. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  568. 

Grand  Junction.     Prospect. 

Sample. — Subbituminous  coal;  Gunnison  Valley  region;  analyses  Nos.  11104  and 
11105  (p.  33).^ 

Mine. — A  prospect  opening  between  Grand  Junction  and  ^^^lite  Water,  in  sec.  5; 
T.  2  S.,  R.  1  E.,  5  miles  southeast  of  Grand  Junction,  which  is  the  nearest  station  on 
the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — Unnamed  bed.  Cretaceous  age,  Dakota(?)  formation.  Thickness, 
2  feet  6  inches.     Roof,  sandstone;  floor,  carbonaceous  shale. 

The  bed  was  measured  and  samples  were  taken  from  one  point  in  the  mine  by  E.G. 
Woodruff  on  October  10,  1910,  as  described  below: 

Sections  of  coal  bed  in  prospect,  5  miles  south  of  Grand  Junction. 


Section 

Laboratory  No 

Roof,  sandstone. 

Coal 

Shale,  gray 

Coal 

Floor,  Carbonaceous  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

11104 

Ft. 

n. 

1 

3 

OO 

3 

al 

0 

2 

6 

1 

3 

B 

11105 
Ft.  in. 

al  3 

oO  3 

1  0 

2  6 
1  0 


a  Not  included  in  sample. 
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Both  of  these  eamples  were  taken  in  the  entry,  about  100  feet  from  the  mouth  of  the 
entry.     At  the  time  of  sampling  this  prospect  was  not  being  worked. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1910,  p.  569. 

MOFFAT  COUNTY. 

Axial.     Battle  Era  Mine. 

Samph. — Bituminous  coal;  Danforth  Hills  field;  analysis  No.  14528  (p.  33). 

Mn<?.— Battle  Era;  NW.  \  sec.  14,  T.  4  N.,  R.  94  W.;  in  Morgan  Gulch,  6  miles 
west  of  Axial,  59  miles  west  and  14  miles  south  of  the  terminus  of  the  Denver  &  Salt 
Lake  Railroad. 

Coal  bed. — No  name.     Cretaceous  age,  Mesaverde  formation.     Dip,  8^°  south. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  on  July  29,  1912,  by 
E.  T.  Hancock,  as  shown  below: 

Section  of  coal  bed  in  Battle  Era  mine. 

Laboratory  No 14528 

Roof,  sandy  shale.  Ft.  in. 

Coal 2       J 

Shale,  carbonaceous aQ     6 

Coal 8    Hi 

Floor,  carbonaceous  shale. 

Thickness  of  bed 11      g 

Thickness  of  coal  sampled 11     0 

. , ^ 

a  Not  included  in  sample 

The  sample  was  taken  in  the  entry  130  feet  northeast  of  the  mine  mouth. 
For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  415,  1910,  p.  167. 

Axial.     Ed  Collom  Mine. 

Sample. — Bituminous  coal;  Danforth  Hills  field;  analysis  No.  14529  (p.  33). 

Mine.— Ed  Collom;  SW.  \  sec.  13,  T.  4  N.,  R.  94  W.;  in  Collom  gulch,  5^  miles 
northwest  of  Axial,  14  miles  south  and  56  miles  west  of  the  terminus  of  the  Denver  & 
Salt  Lake  Railroad. 

Coal  bed. — No  name.  Cretaceous  age,  Mesaverde  formation.  Dip,  about  40°  south- 
west. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  E.  T.  Hancock  on 
July  29,  1912. 

The  sample  was  taken  in  the  mine  75  feet  northwest  of  the  mine  mouth. 

The  bed  was  13  feet  6  inches  thick  at  the  point  sampled,  all  of  which  was  included 
in  the  sample.  The  roof  was  shaly  sandstone,  the  floor  was  carbonaceous  shale.  The 
coal  was  mined  for  local  use  only. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  415,  1910,  p.  173. 

Axial.     James  Mine. 

iSampZe.— Bituminous  coal;  Danforth  Hills  field;  analysis  No.  12704  (p.  33). 

Mn€.— James;  in  sec.  14,  T.  3  N.,  R.  93  W.;  on  Spring  Creek,  4  miles  south  of  Axial, 
on  the  Meeker- Axial  stage  road . 

Coal  bed. — No  name.     Cretaceous  age;  Mesaverde  formation.     Dip,  13°  S.,  66°  E. 

The  bed  was  measured  and  sampled  on  October  9,  1911,  by  E.  T.  Hancock. 

The  sample  was  taken  in  the  main  entry  100  feet  north  of  the  mine  mouth,  in  6  feet 
4  inches  of  coal.     There  was  coal  above  the  part  sampled.     The  floor  was  brown  shale. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  79,  476. 


186  ■  ANALYSES    OF    COAL. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey  Bull. 
415,  1910,  p.  168. 

Axial.     Joe  Collom  Mine. 

Sample. — Bituminous  coal;  Danforth  Hills  field;  analysis  No.  14543  (p.  33). 

Mine.— Joe  Collom;  SW.  i  NE.  i  sec.  2,  T.  3  N.,  R.  93  W.;  on  Spring  Creek, IJ  miles 
south  of  Axial;  65  miles  north  of  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — Collom.     Cretaceous  age;  Mesaverde  formation.     Dip,  3^°  S.,  29°  W. 

The  bed  was  mea,sured  and  sampled  at  one  point  in  the  mine  on  July  30,  1912,  by 
E.  T.  Hancock,  as  described  below: 

Section  of  coal  bed  measured  near  opening  of  Joe  Collom  mine. 


Laboratory  No 

Roof,  browTi  shale. 

Coal 

Shale,  brown,  sandy 

Coal 

Coal 

Floor,  brown  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


14543 

Ft. 

171. 

o6 

9* 

aO 

* 

a4 

^ 

8 

11 

20 

h 

8 

11 

<j  Not  included  in  sample. 

Only  8  feet  11  inches  of  the  lower  bench  of  the  coal  bed  was  exposed  in  the  mine. 
Only  that  portion  was  sampled.  The  sample  was  taken  400  feet  northwest  of  the  mine 
mouth. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  thi.'*  mine  see  Bull. 22, 
Bureau  of  Mines,  1913,  pp.  79,  476. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  415,  1910,  p.  167. 

Axial.     Shafer  Mine. 

Sample. — Bituminous  coal;  Danforth  Hills  field;  analysis  No.  14909  (p.  33). 

Mine.—Shaier;  sec.  31,  T.  4  N.,  R.  92  W.;  on  Milk  Creek,  2  miles  east  of  Axial,  50 
miles  west  and  16  miles  south  of  the  western  terminus  of  the  Denver  &  Salt  Lake 
Railroad. 

Coal  bed. — No  name.     Cretaceous  age;  Ma«averde  formation.     Dip,  34°  S.,  50°  E. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  on  October  11, 1912,  by 
E.  T.  Hancock,  as  shown  below  : 

Section  of  coal  bed  in  Shafer  mine. 


Laboratory  No 

Roof,  brown  shale. 

Coal 

Coal,  impure 

Coal 

Shale,  black,  carbonaceous  (3  inches). 
Floor,  brown  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


14909 

Ft.  in. 

9    6 

0    6 

3    9 


The  sample  was  taken  in  the  mine  189  feet  northeast  of  the  mine  mouth. 
For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  415,  p.  170. 

Craig.    Walker  Mine. 

Sample. — Subbituminous  coal;  Yampa  field;  analysis  No.  12400  (p.  83). 
Min^. — ^Walker;  sec.  17,  T.  6  N.,  R.  90  \V.;  about  3  miles  southeast  of  Craig,  not  on 
any  railroad. 
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Coal  bed. — Unnamed.  Cretaceous  age,  Mesaverde  formation.  The  coal  is  8  feet 
thick  and  very  free  from  foreign  matter.  The  bed  was  sampled  at  one  point  in  the 
mine  by  A.  J.  Hazelwood  on  June  20,  1911. 

The  sample  was  cut  from  the  face  of  the  main  entry,  300  feet  west  of  the  opening. 

Notes. — The  Walker  mine  is  an  old  country  bank  and  had  been  in  operation  20 
to  30  years.  At  the  time  of  sampling  the  coal  was  run  out  of  the  mine  in  cars  and 
dumped  into  wagons.  The  coal  was  used  entirely  for  domestic  purposes.  The  coal 
was  screened  in  the  mine  by  means  of  forks  and  the  fine  coal  was  left  in  the  gob.  It 
was  estimated  that  there  was  about  1,000  tons  of  slack  in  the  worked-over  parts  of  the 
mine.  About  one-fifth  of  the  coal  is  slack.  The  output  averaged  approximately 
20  tons  per  month.     There  was  1,000  acres  of  coal  tributary  to  this  opening. 

For  a  description  of  the  geologic  relations  of  tliis  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  297,  1906,  p.  62. 

MONTEZUMA  COUNTY. 

CORTEZ.       CORTEZ   MiNE. 

Sample. — Bituminous  coal;  Ute  Mountain-Mancos  field;  analysis  No.  12785  (p.  33). 

M'ne.-— Cortez;  NW.  i  sec.  23,  T.  36  N.,  R.  16  W.;  one-half  mile  west  of  Cortez. 

Coal  bed. — The  lowest  bed  in  the  Dakota  formation;  Cretaceous  age.  Dip  6°, 
northwest.  In  many  places  tliis  bed  is  about  2  feet  tliick  and  exceeds  that  tliicknesa 
only  locally.  The  coal  is  extremely  irregular  in  character,  and  sections  taken  only  a 
few  feet  apart  may  not  be  alike.  In  many  places  the  roof  is  sandstone,  at  other  places 
it  is  shale,  the  shale  is  only  a  few  inches,  scarcely  ever  over  1  foot  tliick.  Sandstone 
lenses  interbedded  with  the  coal  are  not  uncommon. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  on  October  20,  1911. 
by  F.  M.  Handy  and  M.  A.  Pishel,  as  shown  below: 

Section  of  coal  bed  in  Cortez  mine. 


Laboratory  No 

Roof,  sandstone. 

Coal,  bony 

Clay 

Shale 

Bone 

Coal,  bony 

Coal 

Bone 

Coal 

Bone 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12785 

Ft. 

in. 

0 

6 

a{) 

fi 

aO 

11* 

a() 

4 

aQ 

7* 

0 

2 

aO 

2* 

0 

11 

aO 

6 

4 

8* 

1 

V 

a  Not  included  in  sample. 

Notes. — The  mine  is  small  and  is  worked  intermittently  for  local  trade.  No  one 
was  at  the  mine  at  the  time  the  sample  was  taken.  There  were  no  screens  at  the  mine; 
the  entire  output  being  loaded  as  run-of-mine  coal.  The  sample  is  probably  slightly 
weathered. 

Cortez.     Hamilton  Prospect. 

.S'amp^e.— Bituminous  coal;  Ute  Mountain-Mancos  field;  analysis  No.  12686  (p.  33). 

Mne.— Hamilton  prospect;  in  SE.  }  sec.  3,  T.  35  N.,  R.  18  W.,  16  miles  southwest 
of  Cortez. 

Coal  6ec?.— Unnamed  bed.  Cretaceous  age,  Dakota  formation.  The  bed  lies  nearly 
horizontal,  in  many  places  is  about  2  feet  thick  and  exceeds  that  thickness  only 
locally.  The  coal  is  extremely  irregular  in  character  and  sections  taken  only  a  few 
feet  apart  may  not  be  alike.    The  roof  is  sandstone ;  at  places  the  sandstone  is  replaced 
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by  shale,  which  is  only  a  few  inches,  scarcely  ever  over  1  foot  thick.     Tt  is  not 
uncommon  to  find  sandstone  lenses  interbedded  with  the  coal. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  on  September  17, 
1911,  by  M.  A.  Pishel,  as  shown  below: 

Section  of  coal  bed  in  Hamilton  prospect,  about  16  miles  southwest  of  Cortez. 


Laboratory  No 

Coal 

Shale 

Bone 

Coal,  bony 

Bone 

Coal 

Bone 

Thickness  of  bed 

Thickness  of  coal  sampled 


12686 

Ft.   in. 

0    6 

oQ    4 

aO    7 

0    7 

aO    1 

0    6 


aO  1 
2  8 
1     7 


a  Not  included  in  sample. 

The  sample  vras  taken  near  the  surface  in  an  open  cut. 

Notes. — This  prospect  was  within  a  mile  of  an  igneous  sheet  and  it  is  probable  that 
this  sheet  extended  over  the  bed  only  a  short  distance  above  the  coal.  The  coal  at 
the  prospect  had  a  semimetallic  luster  resembling  semianthracite,  whereas  the  coal 
of  this  bed  in  the  neighborhood  of  Cortez  has  the  appearance  of  typical  bituminous 
coal.  It  is  probable  that  this  phenomenon  is  due  to  the  proximity  of  this  prospect 
to  the  igneous  sheet  referred  to  above. 

Cortez.     Jackson  Mine. 

Sample. — Bituminous  coal ;  UteMountain-Mancos  field;  analysesNos.  16472,16473, 
16474,  and  16475  (p.  34). 

Jfine. —Jackson,  a  drift  mine  in  the  SW.  i  NE.  i  sec.  33,  T.  35  N.,  R.  16  W.,  10 
miles  southeast  of  Cortez,  in  the  Mesa  Verde  National  Park.  There  are  no  railroad 
connections. 

Coal  bed. — Lower  bed  of  the  Mesaverde  formation,  possibly  the  Spencer  bed;  Cre- 
taceous age.  Average  thickness,  2  feet  8  inches;  dip,  2°  southwest;  cleat,  northeast 
and  southwest.  Faults,  rolls,  and  horsebacks  occur  frequently.  The  roof  is  a  hard 
blue  shale;  above  the  shale  is  a  sandstone  cap  rock.  Floor  is  hard  smooth  shale. 
Cover  at  points  of  sampling,  30  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  J.  C.  Roberts 
on  February  13,  1913,  as  described  below: 

Sections  of  coal  bed  in  Jackson  mine. 


A 
16472 
Ft.    in. 
2      10 

2      10 
2      10 

B 

16473 
Ft.  in. 
2      7 

2      7 
2      7 

C 

16474 

Roof,  sandstone. 

Coal                                                               

Ft.  in. 
2      7 

ol      8 

Coal                                                              

al      0 

Floor,  shale. 

.1      3 

2      7 

a  Not  included  in  sample. 

Section  A  (sample  16472)  was  measured  at  the  face  of  room  4,  off  the  north  entry, 
200  feet  from  the  mine  mouth. 

Section  B  (sample  16473)  was  measured  at  the  face  of  the  main  entry,  170  feet 
north  of  the  mine  mouth. 
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Section  C  (sample  16474)  was  measured  at  the  face  of  the  south  entrj',  95  feet  from 
the  mine  mouth. 

A  composite  sample  was  made  by  mixing  samples  16472,  16473,  and  16474.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  16475. 

Notes. — The  mine  is  worked  on  the  room-and-pillar  system.  At  the  time  of  sam- 
pling the  development  consisted  of  a  pair  of  entries  driven  slightly  north  of  east  with 
four  rooms  turned.  The  coal  was  undercut  by  hand  and  shot  down  with  black  blast- 
ing powder.  The  coal  was  screened  over  a  "grizzley"  with  wood  bars  2  inches  by 
4  inches  by  10  feet  long  spaced  three-fourths  inch  apart.  The  coal  was  used  entirely 
for  domestic  purposes.  The  daily  output  of  the  mine  was  1  ton.  Sixty  acrea 
remained  to  be  mined  from  this  opening. 

CORTEZ.      MOWRY  MiNE. 

Sample. — Bituminous  (coking)  coal;  Durango  field;  analyses  Nos.  12586  and 
16479  (p.  34). 

Mine. — Mowry,  a  drift  mine,  IJ  miles  southeast  of  Cortez,  no  railroad  connection. 

Coal  bed. — Unnamed  bed.  Cretaceous  age,  Dakota  formation.  The  bed  varies 
greatly  in  thickness  and  completely  pinches  out  a  quarter  of  a  mile  from  the  mine. 
The  bed  averages  about  2  feet  thick  and  exceeds  that  thickness  only  locally.  Dip, 
3°  northwest.  There  is  a  layer  of  bony  coal  in  the  lower  part  which  varies  from  2 
to  6  inches.  No  faults,  rolls,  or  horsebacks  have  been  encountered.  The  roof  is  a 
smooth  sandstone;  at  places  the  sandstone  is  replaced  by  shale.  The  floor  is  shale 
and  a  smooth  sandy  clay.  Particles  from  the  roof  and  floor  did  not  mix  with  the  coal 
in  mining.     Cover  at  point  of  sampling,  about  70  feet. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  M.  A.  Pishel  on 
August  28,  1911,  and  at  one  point  by  J.  C.  Roberts  on  February  14,  1913,  as  described 
below : 

Sections  of  coal  bed  in  Mowry  vnine. 


Section 

Laboratory  No. . . 
Roof,  sandstone. 
Coal. 


Bone 

Floor,  clay  and  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

12586 

Ft. 

in. 

2 

2 

aO 

6 

2 

8 

2 

2 

B 
16479 
Ft.  in. 
1      9 
aO      S 


a  Not  included  in  sample. 

Section  A  (sample  12586)  was  taken  near  the  face,  75  feet  from  the  mine  mouth. 
Fine  streaks  of  bony  coal  were  interlaminated  with  the  coal  at  this  point. 

Section  B  (sample  16479)  was  taken  in  the  main  entry  100  feet  from  the  mine  mouth. 

Notes. — At  the  time  of  sampling  the  coal  was  blasted  off  the  solid  with  black  blasting 
powder.  The  coal  was  marketed  for  domestic  purposes  and  was  forked  and  dumped 
directly  into  the  wagons  for  delivery.     The  yearly  output  was  about  150  tons. 

Cortez.     Todd  Mine. 


Sample. — Bituminous  coal;  Durango  field;  analyses  Nos.  16476,  16477,  and  16478 
(p.  34). 

M'ne.— Todd,  a  drift  mine,  in  sec.  25,  T.  35  N.,  R.  16  W.,  in  the  Mesa  Verde 
National  Park,  about  7  miles  from  Cortez  and  19  miles  from  the  Rio  Grande  Southern 
Railroad. 

Coal  bed. — Lowest  bed  of  the  Mesaverde  formation.  Cretaceous  age.  Thickness,  2 
feet  6  inches  to  3  feet  6  inches.     The  bed  has  a  thin  persistent  parting  of  shale  one- 
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fourth  inch  to  three-fourths  inch  thick  near  the  middle.  Roof,  shale  of  poor  quality; 
above  the  shale  is  a  sandstone  cap  rock.  Floor,  hard  smooth  underclay.  Particles 
of  the  roof  and  floor  did  not  mix  with  the  coal  in  loading.  Cover  at  points  of  sampling, 
80  to  100  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  ('.  Roberts  on 
February  12,  1913,  as  described  below: 

Sections  of  coal  bed  in  the  Todd  mine. 


Section 

Laboratory  No 

Roof,  ''draw  slate". 

Coal 

Shale 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

16476 

Ft. 

In. 

1 

S 

0 

i 

1 

9 

2 

10 

2 

10 

B 

16477 
Ft.    In. 


Section  A  (sample  16476)  was  measured  at  the  face  of  room  9. 

Section  B  (sample  16477)  was  measured  at  the  face  of  room  10. 

A  composite  sample  was  made  by  combining  face  samples  16476  and  16477.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  16478. 

Notes. — The  mine  is  worked  by  the  room-and-pillar  system.  At  the  time  of  sam- 
pling the  coal  was  undercut  and  mined  by  hand,  no  explosives  being  used.  The  un- 
dercuttings  were  thrown  into  the  gob.  The  coal  was  screened  over  bars  12  feet  long 
with  one-half -inch  openings  and  picked  as  it  was  being  loaded.  The  daily  output 
was  4  tons,  which  was  hauled  from  the  mine  in  wagons.  There  were  about  80  acres 
to  be  mined  from  this  opening. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  75,  467. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 

Bull.  316,  p.  389. 

Dolores.     Prospect. 

Sample. — Bituminous  coal;  Ute  Mountain-Mancos  field;  analysis  No.  12551  (p.  35). 

Mnf.— Unnamed  prospect  in  the  NE.  |  sec.  29,  T.  36  N.,  R.  15  W.,  11  miles  south  of 
Dolores. 

Coal  bed. — Unnamed  bed.  Cretaceous  age,  Dakota  formation.  Dip,  2°  northeast. 
In  many  places  this  bed  is  about  2  feet  thick  and  exceeds  that  thickness  only 
locally.  The  coal  is  extremely  irregular  in  character,  and  sections  taken  only  a  few 
feet  apart  may  not  be  alike.  The  roof  is  sandstone,  which  in  places  is  replaced  by 
shale;  the  shale  is  only  a  few  inches,  scarcely  ever  over  1  foot  thick.  Sandstone 
lenses  interbedded  in  the  coal  are  not  uncommon. 

The  bed  was  measured  and  sampled  by  M.  A.  Pishel  on  August  18,  1911,  as  shown 

below: 

Section  of  coal  bed  in  prospect  entry,  11  miles  south  of  Dolores. 


Laboratory  No 

Roof,  sandy  shale. 

Coal 

Shale 

Coal 

Bone 

Coal,  slightly  bony 

Bone 

Coal,  bony 

Bone 

Coal 

Bone 

Coal 

Bone  (IJ  feet). 
Floor,  not  stated. 

Tnickness  of  bed 

Thickness  of  coal  sampled 

»  Not  included  in  sample 


12551 
Ft.    In. 
0      ^ 


0 

aO      2 
0    10 

aO 
"0 
aO 

0 
aO 

0 


4       4 
2      6i 
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Note. — The  prosppct.  a))))arently  had  not  been  worked  for  some  time  before  the 
sample  was  taken,  so  that  tlie  sample  is  probably  somewhat  weathered.  It  was  taken 
near  the  face  of  the  entry,  20  feet  from  the  mouth. 

Mancos.     Haller  Mine. 

Sample. — Bituminous  coal;  Durango  field;  analysis  No.  12504  (p.  35). 

Mne.— Haller;  a  drift  mine  in  NE.  \  sec.  30,  T.  37  N.,  R.  13  W.,  6  miles  north  of 
Mancos. 

Coal  bed. — Unnamed  bed.  Cretaceous  age,  Dakota  formation.  Dip,  2°.  In  many 
places  this  bed  is  about  2  feet  thick  and  exceeds  that  thickness  only  locally.  The 
coal  is  extremely  irregular  in  character,  being  interlaminated  with  bone,  shale,  and 
sandstone  lenses,  and  sections  taken  only  a  few  feet  apart  may  not  be  alike.  In 
many  places  the  roof  is  sandstone,  at  others  it  is  shale;  the  latter  is  only  a  few 
inches,  scarcely  ever  over  1  foot  thick. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  on  July  31,  1911,  by 
M.  A.  Pishel,  as  shown  below: 

Sectio7i  of  coal  bed  in  Haller  mine. 


Laboratory  No 

Roof,  shale. 

Coal 

Bone 

Coal 

Bone 

Coal 

Bone 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12504 

Ft. 

in. 

0 

7 

oO 

« 

0 

3 

ol 

2 

0 

5 

aO 

0 

0 

6 

3 

10 

1 

9 

a  Not  Included  in  sample. 

The  sample  was  taken  in  the  entry,  about  50  feet  from  the  mine  mouth. 

Note. — The  mine  had  not  been  worked  for  at  least  six  months  previous  to  the  time 
this  sample  was  taken,  so  the  sample  is  probably  somewhat  weathered. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  75,467. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  316,  p.  387. 

Mangos.     Prospect. 

Sample. — Bituminous  coal;  Ute  Mountain-Mancos  field;  analysis  No.  12444  (p.  35). 

Location. — An  imnamed  prospect  in  NE.  ^  sec.  21,  T.  36  N.,  R.  12  W.,  8  miles 
northeast  of  Mancos. 

Coal  bed. — Unnamed  bed.  Cretaceous  age,  Dakota  formation.  Dip  6^°  south. 
In  many  places  this  bed  is  about  2  feet  thick,  and  exceeds  that  thickness  only  locally. 
The  coal  is  extremely  irregular  in  character,  being  iiTegularly  interlaminated  with 
bone,  shale,  and  sandstone  lenses,  and  sections  taken  only  a  few  feet  apart  may  not 
be  alike.  In  many  places  sandstone  forms  the  roof,  at  others  it  is  shale;  the  latter 
is  a  few  inches  to  1  foot  thick. 

The  bed  w^as  measured  and  sampled  July  16,  1911,  by  M.  A.  Pishel,  as  shown  below: 
Section  of  coal  bed  in  prospect  entry  8  miles  northeast  of  Mancos. 


Laboratory  No 

Roof,  sandstone,  good. 
Shale 


Coal. 

Coal,  bonv 

Bone ! 

Coal 

Shale 

Coal,  slightly  bony 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12444 

Ft. 

in. 

a(\ 

2 

0 

6 

0 

3 

aO 

2 

0 

9 

"0 

2* 

U 

•i 

1 

8* 

1 

2 

o  Not  included  in  sample. 
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Note.— This  sample  was  taken  20  feet  from  mouth  of  entr\-.  The  coal  was  somewhat 
weathered,  as  apparently  coal  had  not  been  taken  out  of  the  prospect  for  at  least  one 
year.  This  bed  is  not  known  to  be  thicker  at  any  place  within  3  or  4  miles  of  this 
prospect. 

OURAY  COUNTY. 

RiDGWAY.     Lou  Creek  Mine. 

Sample. — Bituminous  coal;  Tongue  Mesa  field;  analysis  No.  12651  (p.  35). 

Mine.— Lou  Creek,  a  drift  mine  in  XE.  ^  NE.  i  sec.  22,  T.  46  N.,  R.  7  W.,  10  miles 
northeast  of  Ridgway. 

Coal  bed. — Lou  Creek.  Cretaceous  age,  Mesaverde  formation.  The  character  of 
the  bed  outside  the  mine  is  not  known,  and  neither  top  nor  bottom  was  exposed.  The 
entrj'  was  run  in  on  the  coal,  which  appeared  to  be  at  least  20  feet  thick,  but  this  thick- 
ness may  be  due  in  part  to  crushing. 

The  bed  was  measured  and  sampled  by  W.  T.  Lee  on  September  12,  1911. 

The  sample  was  collected  from  the  lower  6  feet  of  the  bed  as  exposed  in  the  mine, 
600  feet  from  the  mouth  of  the  mine.  Very  little  coal  was  mined;  it  was  used  for 
local  purposes. 

RIO  BLANCO  COUNTY. 

Meeker.     Black  Dlvmond  Mine. 

Sample. — Bituminous  coal;  Danforth  Hills  field;  analysis  No.  12776  (p.  35). 

Mine. — Black  Diamond;  in  sec.  15,  T.  1  N.,  R.  94  W. ;  1^  miles  northwest  of  Meeker, 
47  miles  north  of  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — Lord.     Cretaceous  age,  Mesaverde  formation.    Thickness  at  least  14  feet. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  on  October  18,  1911, 
by  E.  T.  Hancock,  as  shown  below: 

Section  of  coal  bed  in  Black  Diamond  mine. 


Laboratory  No 12776 

Sandstone.  Ft.  in. 

Coal 3    10 

Coal,  streaked  with  shale 0      4 

Coal 2      3 

Thickness  of  bench  mined '  6      5 

Thickness  of  coal  sampled '  6     5 

There  was  coal  below  this  section.  The  sample  was  taken  in  the  mine  174  feet 
northeast  of  the  entrance. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine,  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  77,  471-472. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  415,  1910,  p.  153. 

Meeker.     Cornrike  Mine. 

Sample. — Bituminous  coal;  Danforth  Hills  field;  analysis  No.  12695  (p.  85). 

J/ine.— Cornrike  mine;  SW.  I  sec.  10,  T.  2  N.,  R.  93  W.;  10  miles  northeast  of 
Meeker;  54  miles  north  of  Rifle,  which  is  on  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — No  name.  Cretaceous  age,  Mesaverde  formation.  Dip  20°  S.,  27°  E. 
Total  thickness  measured  outside  of  mine,  21  feet  7  inches. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  E.  T.  Hancock, 
on  October  5,  1911. 

The  sample  was  taken  in  the  mine,  30  feet  northeast  of  the  mine  mouth,  in  a  7-foot 
6-inch  bench  of  clean  coal.     There  was  coal  above  and  below  the  bench. 
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NoUs. — For  a  description  of  the  roal  beds  in  this  township,  see  U.  S.  Geol.  Survey 
Bull.  415,  1910,  pp.  160-162. 

Meeker.     Fairfield  Mine. 

Sample. — Bituminous  coal;  Danforth  Hilla  field;  analysis  No.  12518  (p.  35). 

Mine.— F-Airfield;  SW.  i  sec.  28,  T.  IN.,  R.  94  W.;  2^  miles  west  of  Meeker  and 
45  miles  north  of  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — No  name.     Cretaceous  age,  Mesaverde  formation.     Dip,  42°  N.,  67°  W. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  E.  T.  Hancock 
on  August  12,  1911,  as  shown  below: 

Section  of  coal  bed  in  Fairfield  mine. 


Laboratory  No 

Roof,  coal  (not  mined). 

Coal 

Bone 

Coal 

Floor,  carbonaceous  shale. 

Thickness  of  coal  mined . . . 

Thickness  of  coal  sampled . 


12518 
Ft.  in. 

6      0 
aO      4 

0      4 


a  Excluded  from  sample. 

The  sample  was  taken  in  tile  mine,  300  feet  northeast  of  the  mine  mouth. 
For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Survey 
Bull.  316,  1910,  p.  143. 

Meeker.     Meeker  Mine. 

iSam/^Zc— Bituminous  coal;  Danforth  Hills  field;  analysis  No.  12426  (p.  35). 

Mine. — Meeker  NW.  J  sec.  22,  T.  1  N.,  R.  94  W.,  three-fourths  mile  northwest  of 
Meeker  and  46  miles  north  of  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — Old  Pollard.     Cretaceous  age,  Mesaverde  formation.     Dip,  20°  NW. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  E.  T.  Hancock 
on  July  15,  1911. 

The  sample  was  taken  in  the  mine  about  500  feet  northeast  of  the  mine  mouth 
and  represents  6  feet  6  inches  of  coal.  There  was  sandstone  above  the  coal  and 
brown  shale  below  it. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  V.  S.  Geol.  Survey 
Bull.  316.  1910,  p.  151. 

Meeker.     Montgomery  Mine. 

Sample. — Bituminous  coal;  Danforth  Hills  field;  analysis  No.  12777  (p.  35). 

Mmc.— Montgomery;  SE.  |  NW.  i  sec.  29,  T.  1  N.,  R.  94  W.;  3  miles  west  of 
Meeker,  on  the  main  stage  road,  and  about  42  miles  north  of  the  Denver  &  Rio  Grande 
Railroad. 

Coal  bed. — No  name.  Cretaceous  age,  Mesaverde  formation.  Thickness,  7  feet 
6  inches.     Dip,  60°  NW. 

The  bed  was  measured  and  sampled  by  E.  T.  Hancock  on  October  IS,  1911. 

The  sample  was  taken  in  the  mine  474  feet  northeast  of  the  mine  mouth,  in  7  feet 
6  inches  of  coal.     There  was  sandstone  above  the  toal  and  a  brown  shale  below  it. 

For  a  description  of  the  coal  beds  of  Meeker  Township  see  U.  S.  Geol.  Survey] 
Bull.  316,  1910,  pp.  141-160. 

Meeker.     Sulphur  Creek  Mine. 

Sample. — Bituminous  coal;  Danforth  Hills  field;  analysis  No.  12773  (p.  35). 

Mne.— Sulphur  Creek,  in  SE.  {  sec.  3,  T.  1  N.,  R.  94  W.,  on  Sulphur  Creek,  2^ 
miles  north  of  Meeker  and  49  miles  north  of  the  Denver  &  Rio  Grande  Railroad.  No 
railroad  connections. 
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Coal  bed. — No  name.     Cretaceous  age;  Mesaverde  formation. 

The  bed  was  measured  and  sampled  at.  one  point  in  the  mine  liy  E.  T.  Hancopk 
on  October  17,  1911,  as  shown  below: 

Section  of  coal  bed  in  Sulphur  Creek  mine. 


Laboratory  No 

Roof,  coal  (not  mined). 

Coal 

Sandstone,  shaly 

Coal 

Sandstone,  shaly 

Coal 

Shale,  carbonaceous 

Coal 

Floor,  shale. 

Thickness  of  bench  mined . 

Thickness  of  coal  sampled . 


127- 

3 

Ft. 

in. 

1 

S 

0 

\ 

I) 

1 

aO 

* 

1 

6 

aO 

? 

2 

4i 

a  Not  included  in  sample. 

The  sample  was  taken  in  the  mine,  245  feet  north  of  the  mine  mouth. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  77,  78,  473. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  415,  1910,  p.  155. 

Meeker.     Wessox  Mine. 

Sample.- — Bituminous  coal;  Danforth  Hills  field;  analysis  No.  12705  (p.  35). 

Mine. — Wesson,  on  the  west  side  of  Coal  Creek,  in  sec.  30,  T.  2  N.,  R.  92  W.,  12 
miles  northeast  of  ^Meeker  and  55  miles  north  of  the  Denver  &  Rio  Grande  Railroad. 

Coal  bed. — No  name.  Cretaceous  age,  Mesaverde  formation.  Thickness,  about  22 
feet  U  inches.     Dip,  60°  SW. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  E.  T.  Hancock 
on  October  6,  1911,  as  shown  below: 

Section  of  coal  bed  in  the  Wesson  mine. 

Laboratory  No 

Coal  (not  mined). 

Coal 

Coal,  shaly 

Coal 

Shale,  carbonaceous 

Coal 

Sandstone 

Coal 

Coal  (not  mined). 

Thickness  of  coal  mined 

Thickness  of  coal  sampled 


12705 

Ft. 

in. 

2 

1 

0 

1 

11 

0 

aO 

1 

2 

4 

aO 

* 

2 

8 

18 

3* 

18 

2 

a  Not  included  in  sample. 

Sample  12705  was  taken  in  the  mine,  258  feet  northwest  of  the  mine  mouth. 
For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S,  Geol.  Survey 
Bull.  415,  1910.  p.  164. 

IDAHO. 

BOISE  COUNTY. 

Horseshoe  Bend.     Henry  Mine. 

Sample. — Subbituminous  coal;  Horseshoe  Bend  field;  analyses  Nos.  12391  and 
12703  (p.  35). 

Mine.- — Henry,  a  slope  mine  in  NW.  \  sec.  3,  T.  6  N.,  R.  2  E.,  at  Horseshoe  Bend, 
about  20  miles  north  of  Boise. 
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Coal  bed. — No  name.  Tertiary  age,  Payette  formation.  ThicknesH  irregular,  aver- 
age 18  to  20  inches;  dip  about  50°  west.     Roof,  black  shale;  floor,  clay. 

The  bed  was  sampled  and  measured  at  one  point  in  the  mine  by  C.  T.  Kirk  and 
€.  F.  Bowen,  on  June  22  and  at  one  point  by  C.  F.  Bowen  on  October  8,  1911,  as 
shown  below: 

Section  of  coal  bed  in  Henry  mvie. 


Laboratory  No 

Roof,  shale. 

Coal 

Clay 

Bone 

Coal 

Bone 

Clay 

Floor,  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12703 

Ft. 

m. 

1 

6 

aO 

4 

oO 

2 

aO 

4 

on 

■3 

aO 

2 

2 

9 

1 

6 

a  Not  included  in  sample. 

Notes. — Sample  12703  was  taken  in  the  Jensen  level,  140  feet  from  the  mouth  of  the 
elope  and  about  175  feet  below  the  surface.     It  represents  freshly  mined  coal. 

Sample  12391  was  taken  about  60  feet  from  the  mouth  of  the  slope  and  represents  2 
feet  of  coal.  As  the  face  had  been  exposed  to  the  atmosphere  for  about  a  year  the  coal 
was  perhaps  more  or  less  weathered. 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Survey 
Bull.  531,  1911,  p.  249. 

CASSIA  COUNTY. 

Oakley.     Worthington  Mine. 

Sample. — Lignite;  Goose  Creek  district;  analysis  No.  12643  (p.  36). 

Mine. — Wortliington ;  a  slope  mine  SE.  J  sec.  26  (unsurveyed),  T.  16  S.,  R.  20  E., 
on  Goose  Creek,  about  22  miles  southwest  of  Oakley. 

Lignite  bed. — Worthington.  Tertiary  age,  Payette  (?)  formation.  Dip,  about  10° 
east.  The  bed  was  measured  and  sampled  at  one  point  in  the  mine,  by  C.  F.  Bowen 
on  September  19,  1911,  as  shown  below: 

Section  of  lignite  bed  in  Worthington  mine. 

Laboratory  No 12643 

Roof,  clay.  Ft.  in. 

Lignite 1  8 

Clay o  0  li 

Lignite ■  2  4 

Thickness  of  bed 4  IJ 

Thickness  of  coal  sampled 4  0 

a  Not  included  in  sample. 

The  sample  was  taken  in  the  slope  about  200  feet  from  its  mouth. 

Notes. — This  is  the  most  important  bed  in  the  Goose  Creek  district.  At  the  time  of 
sampling  in  1911  the  mine  had  been  idle  for  more  than  a  year.  For  a  description  of 
the  geologic  relations  of  t*his  coal  bed,  see  U.  S.  Geol.  Survey  Bull.  531  1913,  p.  258. 

FREMONT  COTJNTY. 

Haden.     Brown  Bear  Mine. 

iSampZe.- -Bituminous  coal;  Teton  Basin  field;  analysis  No.  15115  (p.  36). 
Mine. — Brown  Bear;  in  sec.  25,  T.  5  N.,  R.  43  E.;  Horseshoe  Creek  district,  about 
10  miles  southwest  of  Haden. 
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Coal  bed. — ^Not  named.     Cretaceous  age;  formation  not  yet  determined. 
The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  E.  G.  Woodruff  on 
September  28,  1912,  as  sho\ra  below: 

Section  of  coal  bed  in  Brown  Bear  mine. 

Laboratory  No : . . .  15115 

Roof,  shale.  Ft.  in. 

Coal 3    11 

Shale oO      3 

Coal 1      1 

Shale. 

Thickness  of  bed 5      3 

Thickness  of  coal  sampled 5     0 

o  Not  included  in  sample. 

Sample  15115  was  taken  at  the  end  of  the  north  entry,  950  feet  from  the  portal, 
where  mining  had  been  done  recently  and  where  the  coal  was  unweathered. 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Survey 
Bull.  541.  1914. 

Haden.     Horseshoe  Mine. 

Sample. — -Bituminous  coal;  Teton  Basin  field;  analysis  No.  15116  (p.  36). 

Mine. — Horseshoe;  in  sec.  6,  T.  4  N.,  R.  44  E.;  Horseshoe  Creek  district,  about 
10  miles  southwest  of  Haden. 

Coal  bed. — Not  named.     Cretaceous  age;  formation  not  yet  determined. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  E.  G.  Woodruff 
on  September  28,  1912,  as  shown  below: 

Section  of  coal  bed  in  Horseshoe  mine. 


Laboratory  No 

Roof,  shale. 

Coal 

Sandstone 

Coal 

Coal,  verv  impure 

Coal 

P'loor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


Ft. 

in. 

1 

11 

ad 

10 

3 

4 

a\ 

9 

3 

3 

11 

1 

8 

6 

a  Not  included  in  sample. 

Notes. — This  sample  was  taken  in  an  abandoned  mine  about  200  feet  from  the  portal 
at  a  point  where  the  bed  is  under  60  feet  of  cover.  The  mine  was  drJ^  The  face  had 
been  exposed  for  more  than  a  year  and  was  cleaned  before  sampling.  The  coal  was 
probably  slightly  weathered. 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Survey 
Bull.  541,  1914. 

ILLINOIS. 
MADISON  COUNTY. 

COLLINSVILLE.       CaNTINE    No.   3   MiNE. 

Sample. — Bituminous  coal;  Illinois  field;  analyses  Nos.  10956,  10957,  10958,  and 
10959  (p.  36). 

Mine. — Cantine  No.  3,  a  shaft  mine  in  the  Central  Illinois  district,  1  mile  east  of 
CoUinsville,  on  the  Vandalia  Railroad. 

Coal  bed. — Herrin  coal  (Belleville,  No.  6)  of  the  United  States  Geological  Survey. 
Carboniferous  age,  Carbondale  formation.  Average  thickness,  7  feet  3  inches.  The 
roof  is  a  gray  shale,  above  the  shale  is  a  limestone  cap  rock.  The  floor  is  a  smooth, 
hard  fire  clay. 
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The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  P.  M.  Riefkin 
on  September  23,  1910,  as  described  below  : 

Sections  of  coal  bed  in  Cantine  No.  3  mine. 


Section 

Laboratory  No 

Roof,  gray  shale. 

Coal 

"Sulphur" 

Coal 

"Sulphur" 

Coal 

"Sulphur" 

Coal 

Mother  coal 

Coal 

"Sulphur" 

Coal 

Hard  blue  band 

Bottom  coal 

Floor , fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

10956 

10957 

Ft.  in. 

Ft.  in. 

1      4 

1    ^ 

0        i 

0      4 

1      4i 

1      2 

oO        1 

aO      1 

0      5i 

0      5i 

oO        i 

aO        \ 

0      8i 

0      8 

0        i 

aO      1 

1      .34 

1      2\ 

oO      li 

aO       1 

0      9J 

0      5J 

oO      1 

aO      li 

1      5 

1       5J 

7      8i 

6     101 

V      5i 

6      61 

C 

10958 
Ft.  in. 

1      fi 

0 

0      8 

0 

0  5 
oO 

1  0 
0 

1      6 
oO 

0 
aO 

1 


1 

10 

71 
5| 


a  Not  included  in  sample. 

Section  A  (sample  10956)  was  measured  on  the  rib,  10  feet  from  the  face  of  west 
entry  10  off  the  north  heading,  3,200  feet  northwest  of  the  shaft. 

Section  B  (sample  10957)  was  measured  at  the  face  of  the  first  stub  on  east  entry  8 
off  the  north  heading,  4,200  feet  north  of  the  shaft. 

Section  C  (sample  10958)  was  measured  on  the  rib  8  feet  from  the  face  of  east  entry 
7,  off  the  south  heading,  2,500  feet  southeast  of  the  shaft. 

A  composite  sample  was  made  by  combining  face  samples  10956,  10957,  and  10958. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
10959. 

Notes. — The  mine  is  opened  by  a  shaft  165  feet  deep.  At  the  time  of  sampling  the 
coal  was  undercut  with  punching  machines  and  broken  down  with  black  powder. 
The  tipple  was  equipped  with  shaker  screens  to  prepare  the  coal  for  various  commercial 
and  domestic  sizes.  There  were  four  loading  tracks  with  a  capacity  of  40  loaded 
and  20  empty  cars. 

MONTGOMERY  COUNTY. 

Panama.     Panama  No.  1  Mine. 

Sample. — Bituminous  coal;  Illinois  field;  analyses  Nos.  11352,  11353,  and  11354 
(p.  37). 

Mine. — Panama  No.  1,  a  shaft  mine  in  Gresham  Township,  one-fourth  of  a  mile 
north  of  Panama,  on  the  Toledo,  St.  Louis  &  Western  Railroad. 

Coal  bed. — Herrin  coal  (Belleville,  No.  6)  of  the  United  States  Geological  Survey. 
Carboniferous  age,  Carbondale  formation.  Thickness,  6  feet  6  inches  to  7  feet  6  inches. 
Roof,  limestone;  floor,  clay.  The  bed  was  measured  and  sampled  at  two  points  in 
the  mine  by  R.  Y.  Williams,  on  November  23,  1910,  as  shown  below: 

Sections  of  coal  bed  in  Panama  No.  1  mine. 


Section 

Laboratory  No.. 

Roof,  limestone. 

Coal 


"  Sulphur" 

Coal 

"  Sulphur  " I   o  0 

Coal 1     0 

a  Not  included  in  sample. 


A 

11352 
Ft.  in. 
1    11 
a  Knife 
edge. 
0      4^ 
i 


B 

11353 
Ft.  -in. 

1      7 

«0        i 

0      9* 

oO       I 

0      5i 
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Sections  of  coal  bed  in  Panama  No.  1  wine — ^Continued. 


Roof,  limestone — Continued. 

''Sulphur" 

Coal 

Mineral  charcoal 

Coal 

"Sulphur" 

Coal 

"Sulphur"  (blue  band).. 

Coal 

"Sulphur" 

Coal 

"Sulphur" 

Coal 

"Sulphur" 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


Ft. 

in. 

Ft.     in. 

oO 

h 

aO        1 

0 

2 
0^ 

n 

1 

1      4 

oO 

i 

f   o  Knife 
I     edge. 

0 

1 

0      71 

oO 

1 

oO       f 

0 

10 

0    Hi 

oO 

i 

oO       J 

0 

11 

0      2 

aO 

u 

oO       i 

0 

2 

0      1 

aO 

? 

oO      1 

1 

2 

0      4 

- 

6 

6      7J 

I 

3 

6      31 

a  Not  included  in  sample. 

Section  A  (sample  11352)  was  measured  at  the  face  of  room  1,  third  south  stub  off 
the  third  southeast  entry,  about  2,000  feet  from  the  shaft. 

Section  B  (sample  11353)  was  measured  at  the  face  of  room  4,  third  north  stub  off 
west  entry  6,  off  north  entrj-,  2,000  feet  from  the  shaft. 

A  composite  sample  was  made  by  combining  face  samples  11352  and  11353.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11354. 

Notes. — The  mine  is  opened  by  a  shaft  about  375  feet  deep.  The  coal  is  mined  by 
both  the  room-and-pillar  and  the  panel  systems.  Entry  ]>illars  are  left  to  protect  the 
entries.     At  the  time  of  sampling  the  mine  was  equipped  to  produce  2,500  tons  of 

coal  per  8-hour  day. 

SALINE  COUNTY. 

Harrisburg.    O'Gara  No.  9  Mine. 

Sample. — Bituminous  coal;  Illinois  field;  analysis  Nos.  12794  and  12795  (p.  37). 

Mine. — O'Gara  No.  9,  a  shaft  mine  in  the  Saline  County  district,  1  mile  south  of 
Harrisburg,  on  the  Big  Four  Railroad. 

Coal  bed. — No.  5  of  the  Illinois  Geological  Survey.  Carboniferous  age,  Carbondale 
formation.  Average  thickness,  6  feet;  dip  3  per  cent  northeast.  Cleat,  northeast  and 
southwest.  Occasional  dikes  are  encountered.  Roof,  a  blue  shale;  2  to  14  inches  of 
this  shale  comes  down  ynth.  the  coal  in  mining;  floor,  a  hard  clay.  Cover  at  points 
of  sampling,  150  to  240  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  H.  I.  Smith  on 
August  27,  1911,  as  described  below: 

Sections  of  coal  bed  in  O^Gara  No.  9  mine. 


Section 

Laboratory  No 

Roof,  blue  shale. 

Coal,  bright 

Mother  coal  or  "sulphur" 

Coal,  bright 

"  Sulphur  " 

Coal,  laminated  with  dirt  bands 

Bone  or  "sulphur" 

Coal,  bright 

Floor,  hard  clay. 

Thicknass  of  bed 

Thickness  of  coal  sampled 


A 

12794 

Ft. 

in. 

0 

7* 

OO 

^ 

0 

6 

a() 

h 

1 

3 

0 

1 

■1 

lOi 

7 

5 

* 

3 

B 

12795 

Ft.      in. 

0      6 

a  6'     "i 

h'   i' 

6      7i 


a  Not  included  in  sample. 


Section  A  (sample  12794)  was  measured  at  the  face  of  wast  entry  3,  off  the  main 
south  entry,  between  rooms  18  and  19,  about  3,000  feet  from  the  shaft. 

Section  B  (sample  12795)  was  measured  at  the  face  of  the  second  crosscut  in  room  11, 
off  west  entry  3,  off  the  main  south  entry. 
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Notes. — The  mine  is  opened  by  a  shaft  152  feet  deep.  The  coal  is  mined  by  the 
room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  by  electric 
chain  cutting  machines  and  shot  down  with  C,  F,  FF,  and  FFF  black  blasting 
powder.  No  explosives  were  used  for  brushing  the  roof  or  floor.  None  of  the  coal 
was  shipped  as  run-of-mine.  The  screening  equipment  consisted  of  a  double-decked 
bar  screen  21  feet  long  by  7  feet  wide,  the  upper  screen  having  openings  2  inches  by  2^ 
inches  and  the  lower  screen  openings  1^  inches  square.  Pickers  were  employed  on 
the  car  in  loading.  There  were  three  loading  tracks  with  a  capacity  of  40  empty 
and  60  loaded  cars.  The  daily  output  averaged  2,500  tons;  the  capacity  was  3,100 
tons. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mnes,  1913,  pp.  90,  507. 

For  results  of  tests  of  coal  from  this  mine  see  mention  of  specific  tests  as  follows — 
Steaming  tests:  U.  S.  Geol.  Surv^ey  Bull.  332,  p.  119;  Bureau  of  Mines  Bull.  23,  pp. 
61,  159;  briquetting  tests,  U.  S.  Geol.  Sur\-ey  Bull.  332,  p.  119. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  316,  1907,  p.  130. 

VERMILION  COUNTY. 

Westville.     Little  Vermilion  Mine. 

Sample. — Bituminous  coal;  Illinois  field;  analysis  No.  14682  (p.  37). 

Mine. — Little  Vermilion,  a  mine  in  the  Grape  Creek  district,  sec.  19,  T.  18  N., 
R.  11  W.,  2  miles  south  of  WestAdlle. 

Coal  bed. — No.  6  of  the  Illinois  Geological  Survey.  Carboniferous  age,  Carbondale 
formation. 

Sample  14682  represents  a  car  of  run-of-mine  coal  used  in  combustion  test  (test  No. 
336)  at  the  Bureau  of  Mines  testing  plant  at  Pittsburgh,  Pa.  The  sample  was  taken 
by  E.  R.  Linkenhoker  while  the  car  was  being  unloaded. 

INDIANA. 

SULLIVAN  COUNTY. 

DuGGER.     Vaxdalia  No.  10  Mine. 

Sample. — Bituminous  coal;  bituminous  coal  field;  analyses  Nos.  10960  and  10961 
(p-37). 

Mine. — VandaUa  No.  10,  1^  miles  southwest  of  Dugger,  on  the  VandaUa  Railroad. 

Coal  bed. — No.  4  of  the  Indiana  Geological  Surs^ey.  Carboniferous  age,  Allegheny 
formation.  Average  thickness,  about  5  feet  6  inches.  Roof,  a  gray  shale  20  feet  thick; 
above  the  shale  is  a  sandstone  cap  rock.  Floor,  clay  6  to  10  feet  thick;  below  the  clay 
is  a  sandstone.  The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by 
R.  Y.  Williams  on  September  21,  1910,  as  described  below: 

Sections  of  coal  bed  in  Vandalia  No.  10  mine. 

Section , A  B 

Laboratory  No 10960  10961 

Roof,  shale.                                                                                                                          Ft.  in.  Ft.  in. 

Rash oO  i 

Coal,  hard  and  bright 15  2  8 

Bone  and  shale aO  2 

Natural  charcoal oO     f  ..  .. 

Coal,  hard  and  bright 0    5}  0  3 

"  Sulphur  "  and  bone oO  J 

Natural  charcoal 0     i  . .  . . 

Coal,  hard  and  bright 1      I  1  Hi 

Bottom  coal 0  2 

Shale  parting oO    2  ..  .. 

Coal ,  hard  and  bright 2    3  . .  . . 

Floor,  clay. 

Thickness  of  bed 5    5i  5  3i 

Thickness  of  coal  sampled 5    2f  5  | 

a  Not  included  in  sample. 
47664°— Bull.  85—14 14 
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Section  A  (sample  10960)  was  measured  at  the  face  of  room  2,  off  east  entry  6  off 
north  entry  2,  off  the  main  east  entry. 

Section  B  (sample  10961)  was  measured  at  the  face  of  room  12,  off  east  entry  6  off 
north  entry  2,  off  the  main  east  entrj'. 

Note. — At  the  time  of  sampling  the  output  was  1,600  tons  a  day. 

WARRICK  COUNTY. 

Elberfeld.     Elberfeld  Mine. 

Sample. — Bituminous  coal;  bituminous  coal  field;  analysis  No.  16578  (p.  37). 

Mine. — Elberfeld,  a  shaft  mine  1  mile  south  of  Elberfeld  station  on  the  E.  &  I.  siding. 

Coal  bed. — No.  5  of  the  Indiana  Geological  Survey.  Carboniferous  age,  Allegheny 
formation.  Average  tliickness,  4  feet  6  inches;  dip  southwest,  in  places  as  much  as 
5°.  The  coal  has  a  cleat,  but  no  faults  or  horsebacks.  There  are  no  persistent  part- 
ings, but  kidney  "sulphur"  and  "sulphur"  flakes  occur  at  intervals.  The  roof  is  a 
hard  black  shale  which  does  not  come  down  in  mining,  overlain  by  a  softer  shale. 
The  floor  is  a  hard  fire  clay  which  mixed  slightly  with  the  coal  in  loading.  Cover  at 
point  of  sampling,  185  feet. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  J.  J.  Rutledge  and 
H.  D.  Mason,  jr.,  on  February  6,  1913,  as  described  below: 

Section  of  coal  bed  in  Elberfeld  mine. 


Section 

Laboratory  No 

Roof,  hard  black  shale. 

Coal 

"Steel"  band 

Coal .- 

"Steel"  band 

Coal 

Floor,  hard  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

16578 

Ft. 

in. 

1 

0 

0 

i 

0 

H 

0 

{ 

2 

4 

4 

j^ 

4 

i 

Section  A  (sample  16578)  was  measured  in  the  new  manway  off  the  main  west  entry, 
200  feet  north  of  the  shaft  bottom. 

Notes. — The  mine  is  opened  by  a  shaft  185  feet  deep,  and  the  coal  is  mined  by  the 
room-and-pillar,  double-entry  system.  At  the  time  of  sampling  the  coal  was  undercut 
by  hand  and  shot  down  -s^-ith  C  and  F  black  blasting  powder.  Seventy-five  per  cent 
of  the  coal  was  shipped  as  run-of-mine.  The  coal  was  hoisted  on  a  self-dumping  cage  to 
a  wooden  tipple.  The  tipple  had  shaking  screens  40  feet  long  by  5  feet  wide  with 
2i-inch  holes.  Pickers  were  employed  on  the  cars  while  loading.  There  were  three 
loading  tracks,  with  a  capacity  of  25  empty  and  25  loaded  cars.  The  average  daily 
output  was  250  tons,  the  capacity  300  tons.  About  50  acres  remained  to  be  mined 
from  the  present  opening. 

KANSAS. 

CRAWFORD  COUNTY. 

Franklin.     Western  No.  16  Mine. 

Sample. — Bituminous  coal;  Kansas  field;  analysis  No.  17032  (p.  37). 

Mine.- — Western  No.  16;  one-fourth  of  a  mile  west  of  FrankUn,  on  the  Missouri 
Pacific  Railway  and  the  Atchison,  Topeka  &  Santa  Fe  Railway. 

Coal  bed.- — Weir-Pittsburg.  Carboniferous  age,  Cherokee  shale.  Average  thickness, 
2  feet  10  inches;  dip,  northwest.     The  coal  is  very  clean  except  for  thin  streaks  of 
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pyrite  near  the  middle  of  the  coal  bed.  Rolls,  <-lay  veinp,  horsebacks,  and  slips  are 
numerous  and  a  source  of  much  added  expense  in  mining.  Roof,  bluish  shale;  floor, 
underclay,  which  at  times  heaves.     Cover  at  point  of  sampling,  about  220  feet. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  C.  S.  Stevenson 
on  April  16,  1913. 

Sample  17032  was  taken  at  a  point  in  the  mine  2,000  feet  southwest  of  the  shaft, 
and  represents  2  feet  11  inches  of  clean  coal.  There  was  shale  above  the  coal  and  clay 
below  it. 

Notes. — The  mine  is  opened  by  a  shaft  219  feet  deep.  The  coal  is  mined  by  the 
double-entry,  room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  shot  off 
the  solid  and  gave  trouble  in  sticking  to  the  roof.  In  the  haulageways  the  top  was 
bruslied  to  a  height  of  2  feet,  but  in  the  air  course  the  top  was  not  brushed.  The  coal 
was  principally  marketed  for  railroad  purposes.     The  output  was  about  700  tons  a  day. 

Fuller.     Sheridan  No.  2  Mine. 

Sample. — Bituminous  coal;  Kansas  field;  analyses  Nos.  11181,  11182,  11183,  ajid 
11184  (p.  38). 

nine. — Sheridan  No.  2,  a  shaft  mine  in  sec.  12,  T.  29  N.,  R.  25  E.,  in  tlie  southwest 
corner  of  the  town  of  Fuller,  on  the  Kansas  City  Southern  Railway. 

Coal  bed. — Wier- Pittsburg.  Carboniferous  age,  Cherokee  shale.  Average  thickness, 
3  feet;  bed  horizontal.     Roof,  dark  gray  shale  10  to  12  feet  thick;  floor,  hard  shale. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mme  by  R.  D.  Killian 
on  November  12,  1910,  as  described  below: 

Sections  of  coal  bed  in  Sheridan  No.  2  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

"  Sulphur"  band 

Coal 

"Sulphur"  band 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

B 

11181 

11182 

Ft.  in. 

Ft.  in. 

1      0 

1      0 

"0       i 

«0       J 

1      4 

1      4 

«0       h 

«0       i 

0      7 

0      7 

3      0 

3      0 

2    11 

2    11 

C 

11183 
Ft.  in. 
1      0 

1  4 

=  0       i 
0      7 

3      0 

2  11 


o  Excluded  from  sample. 

Section  A  (sample  11181)  was  measured  at  the  face,  2,500  feet  southwest  of  the  shaft. 

Section  B  (sample  11182)  was  measured  at  the  face,  2,500  feet  northeast  of  the  shaft. 

Section  C  (sample  11183)  was  measured  at  the  face,  2,500  feet  northwest  of  the  shaft. 

A  composite  sample  was  made  by  combining  face  samples  11181,  11182,  and  11183. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
11184. 

Notes. — At  the  time  of  sampling  the  output  was  375  to  400  tons  a  day. 

Yale.    Western  No.  13  Mine. 

Sample. — Bituminous  coal;  Kansas  field;  analyses  Nos.  11209,  11210,  11211,  and 
11212  (p.  38). 

Mine. — Western  No.  13,  a  shaft  mine  in  sec.  26,  T.  30  N.,  R.  25  E.,  three-fourths  of  a 
mile  northwest  of  Yale,  on  tlie  Missouri  Pacific  Railroad. 

Coal  bed. — Wier-Pitt8burg(?).  Carboniferous  age,  Cherokee  shale.  Average  thick- 
ness, 3  feet;  practically  horizontal.  Roof,  dark  gray  shale  30  feet  thick;  floor,  soft 
shale.     Cover  at  points  of  sampling,  87  feet. 
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The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  E..  D.  Killiau 
on  November  14,  1910,  as  described  below: 

Sections  of  coal  bed  in  Western  No.  13  mine. 


Section 

T/aboratory  No . 
Roof,  shale. 
Coal. 


"Sulphur "'  band a o 

Coal 

Floor,  shale. 

Thickne.ss  of  bed 

Thickness  of  coal  sampled 


A 

B 

11209 

11210 

Ft.  in. 

Ft.  in. 

1   8 

1   8 

aO   \ 

oO    \ 

1   3J 

1  ^ 

3   0 

3   0 

2  n\ 

2  llj 

c 

11211 
Ft.  in. 
1      8 
aO       \ 

1  3J 

3      0 

2  llj 


a  Not  included  in  sample. 

Section  A  (sample  11209)  was  measured  at  the  face,  2,600  feet  north  of  the  shaft. 

Section  B  (sample  11210)  was  measured  at  the  face,  2,800  feet  southeast  of  the  shaft. 

Section  C  (sample  11211)  was  measured  at  the  face,  2,800  feet  southwest  of  the  shaft. 

A  composite  sample  was  made  by  combining  face  samples  11209,  11210,  and  11211. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
11212. 

Notes. — The  mine  is  opened  by  a  shaft  about  90  feet  deep.  At  the  time  of  sampling 
the  output  was  500  tons  a  day. 

LEAVENWORTH  COUNTY. 

Lansing.     Penitentiary  Mine. 

Sample. — Bituminous  coal;  Kansas  field;  analyses  Nos.  12841,  12842,  12843,  and 
12844  (pp.  38,  39). 

Mine.- — Penitentiary;  sec.  19,  T.9S.,  R.  23E.;  Leavenworth  district;  on  Missouri 
Pacific,  Atchison,  Topeka  &  Santa  Fe,  and  Union  Pacific  railroads. 

Coal  bed. — Bevier.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale.  Roof, 
chiefly  firm,  dark  drab  shale;  floor,  thin  underclay  on  limestone.  Thickness,  regular, 
average  22  inches.     Cover  at  points  of  sampling,  720  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  M.  Albertson 
on  September  15,  1911. 

Sample  12841  was  taken  1,100  feet  south  and  1,400  feet  east  of  the  shaft  in  22  inches 
of  coal. 

Sample  12842  was  taken  4,400  feet  east  and  500  feet  north  of  the  shaft  in  22  inches 
of  coal. 

Sample  12843  was  taken  2,300  feet  east  and  2,600  feet  north  of  the  shaft  in  22  inches 
of  coal. 

A  composite  sample  was  made  by  mixing  face  samples  12841,  12842,  and  12843. 

The  results  of  the  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 

12844. 

Leavenworth.     No.  1  Mine. 

Sample. — Bituminous  coal;  Kansas  field;  analyses  Nos.  12849,  12850,  12851,  and 
12852  (p.  39). 

Mine. — No.  1;  Leavenworth  district,  at  Leavenworth;  sec.  36,  T.  8  S.,  R.  22  E.; 
on  the  Missouri  Pacific  Railway. 

Coal  bed. — Bevier.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Roof,  chiefly  firm,  dark  drab  shale;  floor,  thin  underclay  on  limestone.  Thickness, 
regular,  average  22  inches.     Cover  at  points  of  sampling,  720  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  M.  Albertson  on 
September  16,  1911. 

Sample  12849  was  taken  3,200  feet  north  and  560  feet  west  of  the  shaft  in  21  inches 
of  coal. 
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Sample  12850  was  taken  160  feer  west,  and  3,100  feet  south  of  the  shaft  in  21  inches 
of  coal. 

Sample  12851  was  taken  110  feet  east  and  3,310  feet  north  of  the  shaft  in  22  inches 
of  coal. 

A  composite  sample  was  made  by  mixing  face  samples  12849,  12850,  and  12851. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
12852. 

Leavenworth.     No.  3  Mine. 

Sample. — Bituminous  coal;  Kansas  field;  analyses  Nos.  12845,  12846,  12847,  and 
12848  (p.  39). 

Mine. — No.  3;  Leavenworth  district,  at  Leavenworth;  .sec.  25,  T.  8  S.,  R.  22  E.;  on 
Missouri  Pacific  Railway. 

Coal  bed. — Bevier.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Roof,  chiefly  firm,  dark  drab  shale;  floor,  thin  underclay  on  limestone.  Thickness, 
regular,  average  22  inches.  Cover,  720  feet.  The  bed  was  measured  and  sampled 
at  two  points  in  the  mine  by  M.  Albertson  on  September  18,  1911. 

Sample  12845  was  taken  3,400  feet  southeast  of  the  shaft  in  22  inches  of  coal. 

Sample  12846  was  taken  3,800  feet  southeast  of  the  shaft  in  22  inches  of  coal. 

Sample  12847  was  taken  3,350  feet  southeast  of  the  shaft  in  22  inches  of  coal. 

A  composite  sample  was  made  by  mixing  face  samples  12845,  12846,  and  12847. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
12848. 

KENTUCKY. 

LETCHER  COUNTY. 

Flat  Gap,  Va.     Local  Mine. 

Sample. — Bituminous  coal;  eastern  Kentucky  field;  analysis  No.  15172  (p.  39). 

Mine. — A  local  drift  mine,  1^  miles  south  of  Flat  Gap,  Va.,  10  miles  from  the  nearest 
railroad. 

Coal  bed. — Lower  Standiford.  Carboniferous  age,  Wise  formation.  Thickness  uni- 
form, nearly  flat.     Roof,  shale;  floor,  clay.     Cover  at  points  of  sampling,  25  feet. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  Charles  Butts  on 
November  1,  1912. 

Sample  15172  was  taken  in  the  entry  about  15  feet  from  the  mine  mouth,  in  3  feet 
2  inches  of  coal,  all  of  which  was  included  in  the  sample.  The  roof  at  this  point  was 
shale  and  the  floor  was  clay. 

Notes. — Bright,  firm  coal,  sold  for  domestic  use. 

Flat  Gap,  Va.    J.  H.  Mullin  Mine. 

Sample. — Bituminous  coal;  eastern  Kentucky  field;  analysis  No.  15173  (p.  39). 

Mine. — J.  H.  Mullin,  a  local  mine  3^  miles  southwest  of  Flat  Gap,  Va.,  and  10  miles 
from  the  nearest  railroad. 

Coal  bed. — Lower  Boiling.  Carboniferous  age.  Wise  formation.  The  bed  was  meas- 
ured and  sampled  at  one  point  in  the  mine  by  Charles  Butts  on  November  1,  1912,  as 
described  below: 

Section  of  coal  bed  in  J.  H.  Mullin  mine. 


Laboratory  No 

Coal 

Clay 

Coal 

Clay 

Coal 

Thickness  of  bed 

Thickness  of  coal  sampled . 


15173 

Ft.    in. 

2  3 

aO  2 

1  6 

a  0  4 

0  4 

4  7 

4  1 


a  Not  included  in  sample. 
The  above  section  was  measured  in  the  main  entiy,  40  feet  from  the  mine  mouth. 
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Jenkins.    Consolidation  No.  204  Mine. 


Sample. — Bituminoiia  coal;  eastern  Kentucky  field;  analyses  Nos.  14904  and  14905 
(p.  39). 

Mine. — Consolidation  No.  204,  a  drift  mine  at  Jenkins,  on  the  Baltimore  &  Ohio 
Railroad. 

Coal  bed. — Upper  Elkhom.  Carboniferous  age,  Potisville  group.  Thickness, 
uniform,  flat.     Roof,  shale;  floor,  clay. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  Charles  Butts  on 
October  12,  1912,  as  described  below: 

Sections  of  coal  bed  in  Consolidation  No.  204  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Clay 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

1 

14904     1 

Ft. 

m. 

3 

7 

aO 

3 

3 

8J 

7 

6* 

7 

•ik 

B 
14905 
Ft.  in. 

4  0 

aO  5 

4  0 

8  5 

8  0 


a  Not  included  in  sample. 

Section  A  (sample  14904)  was  measured  at  the  face  of  the  main  heading,  1,700  feet 
from  the  mine  mouth. 

Section  B  (sample  14905)  was  measured  at  the  face  of  the  east  heading,  1,700  feet 
from  mine  mouth. 

Notes. — The  clay  parting  near  the  middle  of  the  bed  is  soft  and  friable  and  is  utilized 
as  a  mining  bench.  Most  of  the  bed  is  coal  of  medium  hardness  and  brightness, 
but  the  lower  18  inches  includes  a  considerable  proportion  of  tough  hard  splint  coal. 
A  large  part  of  the  output  was  being  shipped  to  Michigan,  where  it  was  utilized  in 
by-product  ovens. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  348,  p.  37. 

Jenkin-s.     Local  Mine. 

Sample. — Bituminous  coal;  eastern  Kentucky  field;  analyses  Nos.  14970  and  14971 
(p.  40). 

Mine. — A  local  drift  mine,  5  miles  northeast  of  Jenkins,  near  the  Baltimore  A  Ohio 
Railroad. 

Coal  bed. — Lower  Elkhom;  Carboniferous  age,  Pottsville  group.  Thickness  uniform, 
flat.     Roof,  sandstone;  floor,  clay. 

The  bed  was  measiu-ed  and  sampled  by  Charles  Butts,  October  16,  1912,  as  described 
below: 

Section  of  coal  bed  in  mine  5  miles  north  of  Jenkins. 


Laboratory  No 

Roof,  sandstone. 

Coal 

Coal,  laminated.. 
Coal 

Floor,  clay. 

Thickness  of  bed . 


14970 
14971 
Ft.    in. 
oO    8 
610 
al     4i 


a  Included  in  sample  14970. 


6  Included  in  sample  14971. 


The  section  was  measured  at  the  face  of  the  entry,  50  feet  from  the  mouth  of  the 
mine. 


KENTUCKY:   MUHLENBEEG   COUNTY.  205 

Notes.— The  laminated  bench  of  soft  coal  is  1  foot  thick  and  is  high  in  impurities. 
The  output  is  used  for  local,  domestic,  and  steam  purposes. 

MUHLENBERG  COUNTY. 

Central  City.     Central  Mine. 

Sample. — Bituminous  coal;  western  Kentucky  field;  analyses  Nos.  13257,  13258, 
13259,  and  13260  (p.  40). 

Mine. — Central,  a  shaft  mine  one-eighth  of  a  mile  south  of  the  depot  at  Central  City, 
on  the  Owensburg-Russehdlle  branch  of  the  Louisville  &  Nashville  Railroad  and  on 
the  Louisville  branch  of  the  Illinois  Central  Railroad. 

Coal  bed. — No.  9  of  the  Kentucky  Geological  Survey.  Carboniferous  age,  Pottsville 
group.  Thickness,  4  feet  9  inches  to  6  feet.  The  bed  dips  north  about  15  feet  per 
mile.  The  coal  contains  thin  streaks  of  "sulphur"  and  some  "sulphur"  balls.  The 
roof  is  a  black  shale  2  to  4  feet  thick  and  is  of  good  quality.  The  floor  is  a  clay 
which  weathers  when  exposed  to  air.  Upon  exposure  for  a  year  it  weathers  to  an 
average  depth  of  6  inches  and  this  feature  is  utilized  by  driving  the  narrow  work 
about  one  year  in  advance  of  turning  the  rooms.  Cover  at  points  of  sampling,  about 
170  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  C.  S.  Stevenson 
on  January  22  and  23,  1912. 

Sample  13257  was  taken  at  the  face  of  the  main  south  entry,  and  represents  5  feet 
6  inches  of  clear  coal. 

Sample  13258  was  taken  in  room  20,  off  the  main  south  blind  entry,  and  represents 
5  feet  6  inches  of  clear  coal. 

Sample  13259  w.as  taken  in  room  3,  off  sixth  south  entry,  off  the  main  west  entry, 
and  represents  5  feet  6  inches  of  clear  coal. 

A  composite  sample  was  made  by  mixing  face  samples  13257,  13258,  and  13259. 
The  results  of  an  ultimate  analysis  of  thLs  sample  are  given  under  laboratory  No.  13260. 

Notes.— The  mine  is  opened  by  a  shaft  170  feet  deep  and  is  worked  on  the  room-and. 
pillar  system.  At  the  time  of  sampling,  all  the  coal  was  undercut  with  picks  to  one- 
half  the  depth  of  the  drill  hole  and  broken  down  with  F  and  FF  black  blasting  powder. 
Most  of  the  output  was  used  for  domestic  purposes,  a  small  amount  being  sold  for 
transportation  purposes. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  106,  542. 

For  results  of  tests  of  coal  fi'om  this  mine  see  mention  of  specific  tests  as  follows — 
Steaming  tests:  Bull.  13,  Bureau  of  Mines,  pp.  137,  274;  coking  tests:  U.  S.  Geol. 
Survey  Bull.  336,  1908,  pp.  23,  30,  39;  cupola  te.<ts  of  coke:  U.  S.  Geol.  Survey  Bull. 
336,  pp.  50,  53,  56,  59,  62. 

Cleaton.     Bevier  Mine. 

Sample. — Bituminous  coal,  western  Kentucky  field;  analyses  Nos.  15339,  15340, 
and  15341  (p.  40). 

Mine. — Bevier,  a  shaft  mine  at  Cleaton,  opposite  the  railroad  station,  on  the  Louis- 
ville &  Nashville  Railroad. 

Coal  bed. — No.  9  of  the  Kentucky  Geological  Survey.  Carboniferous  age,  Pottsville 
group.  Average  thickness,  5  feet  4  inches.  Dip,  1°  southwest.  The  coal  bed  has 
no  persistent  partmgs,  but  contains  discontinuous  "sulphur"  flakes  and  bands.  The 
roof  is  a  firm,  hard,  black  shale  about  6  inches  thick;  above  the  shale  is  a  main  cap 
rock.  The  floor  is  a  hard,  smooth  fire  clay,  which  crumbles  on  exposure  to  the  air. 
The  material  from  the  roof  and  floor  did  not  mix  with  the  coal  in  mining.  Cover  at 
points  of  sampling,  about  130  feet. 
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The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  H.  D.  ^lason.  jr., 
on  December  23.  1912. 

Sample  15339  was  taken  at  the  face  of  room  15,  off  the  eighth  north  air  course,  4,100 
feet  from  the  shaft.     The  sample  represents  5  feet  3  inches  of  coal. 

Sample  15340  was  taken  at  the  face  of  room  21,  off  seventh  north  entry,  3.800  feet  from 
the  shaft.     The  sample  represents  5  feet  6  inches  of  coal. 

Sample  15341  was  taken  at  the  face  of  eighth  south  entry,  4,500  feet  from  the  shaft. 
The  sample  represents  5  feet  3  inches  of  coal. 

At  all  three  places  some  thin  "sulphiu-"  bands  and  flakes  were  present  and  are 
included  in  the  samples. 

Notes. — The  mine  is  opened  by  a  shaft  69  feet  deep  and  the  coal  is  mined  by  the 
room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  by  com- 
pressed-air machines  and  broken  down  with  FF  black  blasting  powder.  Machine 
cuttings  were  loaded  with  the  coal.  The  tipple  had  a  perforated  screen  12  feet  long 
and  5  feet  wide,  with  1  to  4  inch  openings.  About  38  per  cent  of  the  coal  going  to  the 
screen  passed  tlirough  the  1-inch  holes.  Thirty  per  cent  of  the  coal  was  shipped  as 
run-of-mine.  Pickers  were  employed  on  the  cars  in  loading.  The  lumps  loaded  were 
large  and  of  good  appearance.  There  were  three  loading  tracks,  with  a  capacity  of  22 
empty  and  22  loaded  cars.  The  output  was  about  750  tons  a  day,  all  from  advance 
work,  but  the  intent  was  to  increase  it  to  1,000  tons.  There  was  approximately  900 
acres  of  unmined  coal  tributary  to  this  tipple. 

Grah.^m.     Skibo  Mine. 

Sample. — Bituminous  coal;  western  Kentucky  field;  analyses  Nos.  16674  and  16675 
(p.  41). 

Mine. — Skibo,  a  slope  mine,  2  miles  north  of  Graham,  on  a  spur  of  the  Illinois 
Central  Kailroad. 

Coal  bed. — Xo.  9  of  the  Kentucky  Geological  Survey.  Carboniferous  age.  Pottsville 
group.  Average  thickness.  4  feet  10  inches;  dip,  1  per  cent  southwest.  Only  one 
fault  has  been  encountered;  it  extends  miles.  There  are  no  persistent  partings  in 
the  coal,  although  "sulphur"  occurs  in  flakes  and  bands.  The  roof  is  a  gray  shale,  18 
inches  thick,  which  comes  down  with  the  coal  in  places;  above  the  shale  is  a  cap  rock. 
The  floor  is  a  hard  smooth  fire  clay.  Particles  from  the  roof  and  floor  did  not  mix 
with  the  coal  in  mining.     Cover  at  points  of  sampling,  about  150  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  H.  D.  Mason,  jr., 
on  May  5,  1913. 

Sample  16674  was  cut  from  the  face  of  west  entry  2,  off  north  entry  1,  4,000  feet  north 
of  the  mine  mouth.  The  bed  at  this  point  was  4  feet  10  inches  thick.  The  sample 
represents  the  entire  section. 

Sample  16675  was  cut  from  the  face  of  room  2,  off  seventh  east  entry,  3.600  feet  north  of 
the  mine  mouth.  The  bed  at  this  point  was  4  feet  9  inches  thick.  The  sample 
represents  the  entire  thickness  of  the  bed. 

Notes. — The  coal  is  mined  by  the  room-and-pillar  double-entry  sjj^tem.  At  the 
time  of  sampling  the  coal  was  undercut  with  chain  machines  and  broken  down  with 
FF  black  blasting  powder.  The  cuttings  were  loaded  out  with  the  coal.  About 
40  per  cent  of  the  coal  was  shipped  as  run-of-mine.  The  tipple  had  shaking  screens 
25  feet  long  and  6  feet  wide,  with  holes  1  to  2^  inches  in  diameter.  About  22  per  cent 
of  the  coal  going  to  the  screens  passed  through  the  screens.  Pickers  were  employed  on 
the  cars  in  loading.  The  lumps  were  large  and  of  good  appearance.  There  were  three 
loading  tracks,  with  a  capacity  of  50  empty  and  50  loaded  cars.  The  daily  output  was 
922  tons,  with  a  capacity  of  1,000  tons.  The  greater  part  of  the  coal  was  from  advance 
workings,  although  some  of  it  was  from  pillars.  There  were  approximately  2,000  acres 
of  unmined  coal  tributary  to  this  opening. 
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OHIO  COUNTY. 

McHknry.    McHenryMine. 

Sample. — Bituminous  coal;  western  Kentucky  field;  analyses  Nos.  15102  and  15103 
(p.  41). 

Mine. — McHenry,  a  slope  mine  near  McHenry,  on  the  Illinois  Central  Railroad. 

Coal  bed. — No.  9  of  the  Kentucky  Geological  Survey.  Carboniferous  age,  Pottsville 
group.  Thickness,  fairly  uniform,  average  4  feet  6  inches.  Roof,  dark  shale,  overlain 
by  a  blue  sandstone.  Floor,  hard  smooth  underclay.  Particles  of  the  floor  got  mixed 
with  the  coal  in  mining. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  H.  D.  Mason,  jr., 
on  November  13,  1912. 

Sample  15102  was  taken  at  the  face  of  room  4,  off  south  entry  3;  9,000  feet  from  the 
mine  mouth.  The  sample  includes  the  entire  section,  4  feet  6  inches,  except  a 
"sulphur"  band  26  inches  above  the  bottom. 

Sample  15103  was  taken  at  the  face  of  room  1,  off  north  entry  1;  8,500  feet  from  the 
mine  mouth.  The  sample  includes  the  entire  section,  4  feet  6  inches,  except  a 
"sulphur"  band  26  inches  above  the  bottom. 

Notes. — The  mine  was  not  being  operated  at  the  time  these  samples  were  taken. 
In  mining,  the  coal  was  undercut  by  hand  in  the  coal  and  broken  down  with  FF  black 
blasting  powder.  About  50  per  cent  of  the  coal  was  shipped  as  run-of-mine.  Pickers 
were  employed  on  the  cars.  The  lumps  were  large  and  made  a  good  appearance  on 
the  cars.  The  track  had  a  capacity  of  40  loaded  cars  and  30  empty  cars.  The  average 
daily  production  had  been  700  tons.  There  was  approximately  1,000  acres  of 
unmined  coal  tributary  to  this  opening. 

PIKE  COUNTY. 

Hellier.     Edgewater  Mine. 

Sample. — Bituminous  coal;  Russell  Fork  field;  analysis  No.  12004  (p.  41). 

Mine. — Edgewater,  1  mile  southeast  of  Hellier  post  office. 

Coalhed. — Upper  Elkhorn;  Carboniferous  age;  Kanawha  (?)  formation.  Thickness, 
3  feet  6  inches.  A  sample  of  run-of-mine  coal  from  this  mine  was  taken  on  March 
28,  1911,  by  C.  H.  Wegemann,  from  three  loaded  railroad  cars,  the  coal  having  been 
mined  the  previous  day. 

MISSOURI.a 

ADAIR  COUNTY. 

KiRKSviLLE.     Star  Mine. 

Sample. — Bituminous  coal;  Novinger  field;  analyses  Nos.  14799  and  14800  (p.  41). 

Mine. — Star,  a  shaft  mine  in  the  KirksAalle  district,  in  sec.  8,  T.  63  N.,  R.  15  W., 
one-half  mile  west  of  Kirksville. 

Coal  bed. — Bevier.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  14  to  36  inches.  Cover,  290  feet.  The  bed  was  measured  and  sampled  at 
two  points  in  the  mine  by  M.  Albertson  on  September  28,  1912. 

Sample  14799  was  taken  30  feet  south  of  the  shaft  and  represented  17^  inches  of  coal. 

Sample  14880  was  taken  12  feet  northeast  of  the  shaft  and  represented  20  inches  of 
coal. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  114,  562. 

a  The  coal  fields  of  Missouri  are  described  in  detail  in  The  Coal  Deposits  of  Missouri,  by  Henry  Hinds, 
Missouri  Bureau  of  Geology  and  Mines,  vol.  1 1 ,  ser.  2, 1913. 
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AUDRAIN  COUNTY. 

Martinsburg.     No.  1  Mine. 

Sample. — Bituminous  coal;  Vandalia  field;  analyses  Noa.  11483,  11484,  11485,  and 
11478  (p.  41). 

Mine. — No.  1,  a  shaft  mine  in  sec.  14,  T.  50  N.,  R.  7  W.,  one-fourth  mile  west  of 
Martinsburg,  with  connections  to  the  Wabash  Railroad  and  the  Chicago  &  Alton  Rail- 
road. 

Coal  bed. — Mulky.  Carboniferous  age,  Penn.^ylvanian  series,  Cherokee  shale. 
Average  thickness,  2  feet  6  inches;  bed  practically  horizontal.  Roof,  calcareous  shale. 
Floor,  fire  clay,  10  inches  thick,  underlain  by  lime-*tone.  Cover  at  points  of  sampling, 
135  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  KilLian  on 
December  19,  1910. 

Sample  11483  was  taken  at  the  long-wall  face,  600  feet  south  of  the  shaft. 

Sample  11484  was  taken  at  the  long- wall  face,  600  feet  southwest  of  the  shaft. 

Sample  11485  was  taken  at  the  face,  800  feet  southwest  of  the  shaft. 

At  each  of  the  points  sampled  the  coal  bed  was  2^  feet  thick,  overlain  by  8  inches  of 
"draw  slate,"  above  which  was  the  shale  roof.     The  floor  was  clay. 

A  composite  sample  was  made  by  combining  face  samples  11483,  11484,  and  11485. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboralorj-  Xo.  11478. 

Notes. — The  shaft  is  135  feet  deep ;  the  long-wall  system  of  mining  is  employed .  At 
the  time  of  sampUng  the  output  was  40  tons  a  day. 

BARTON  COUNTY. 

MixDEXMixEs.     Xo.  17  Mine. 

Sample. — Bituminous  coal;  Minden  field;  analyses  Xos.  11185,  11186,  11187,  and 
11188  (p.  42). 

J/me.— Xo.  17,  a  shaft  mine  in  sec.  30  T.  32  X.,  R.  33  W.,  2  miles  northwest  of  Min- 
der.mines  post  office,  on  the  Missouri  Pacific  Railway. 

Coal  bed. — Wier- Pittsburg  Lower.  Carboniferous  age,  Pennsylvanian  series,  Chero- 
kee shale.  Thickness,  2  feet  10  inches  to  3  feet;  bed,  horizontal.  Roof,  shale  20  feet 
thick,  overlain  by  sandstone  2 J  feet  thick;  floor,  soft  shale.     Cover,  60  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
November  11,  1910. 

Sample  11185  was  taken  at  the  face,  1,000  feet  northeast  of  the  shaft,  where  there 
was  2  feet  10  inches  of  clean  coal. 

Sample  11186  was  taken  at  the  face,  1,000  feet  southeast  of  the  shaft,  where  there 
was  2  feet  10  inches  of  clean  coal. 

Sample  11187  was  taken  at  the  face,  1,500  feet  northwest  of  the  shaft,  where  there 
was  2  feet  10  inches  of  clean  coal. 

There  was  shale  above  and  below  the  coal  at  each  of  the  points  sampled.  The  sam- 
ples represent  the  entire  thickness  of  the  bed. 

A  composite  sample  was  made  from  face  samples  11185,  11186,  and  11187.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11188. 

Notes. — The  shaft  is  G4  feet  deep.  The  coal  is  mined  by  the  room-and-pillar  system. 
At  the  time  of  sampling  the  coal  was  shot  off  the  solid.  The  mine  was  comparatively 
new  and  was  equipped  to  produce  400  tons  a  day. 

MiNDENMINES.       PuLLEN    No.  1    MiNE. 

Sample. — Bituminous  coal;  Minden  field;  analyses  Nos.  11177,  11178,  11179,  and 
11180  (p.  42). 

Mnc— Pullen  No.  1,  a  shaft  mine  in  sec.  28,  T.  32  N,  R.  3S  W.,  1  mile  northeast 
of  Mindenmines  post  office,  on  a  branch  of  the  Missouri  Pacific  Railway. 
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Coal  bed. — Wier- Pittsburg  Lower.  Carboniferoua  age,  Pennaylvanian  series,  Chero- 
kee shale.  Thickness,  2  feet  6  inches.  Bed  practically  horizontal.  Roof,  shale  5  to 
10  feet  thick;  floor,  soft  clay.     Cover  at  points  of  sampling,  about  40  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  Pullen  No.  1  mine  by  R.  D. 
Killian  on  November  10,  1910. 

Sample  11177  was  taken  at  the  south  face,  600  feet  from  the  shaft,  and  represents  2 
feet  6  inches  of  coal.  There  was  a  "sulphur"  band  one-sixteenth  inch  thick  near  the 
middle  of  the  bed. 

Sample  11178  was  taken  at  the  west  face,  400  feet  from  the  shaft,  and  represents  2 
feet  7  inches  of  coal.  There  was  a  soft-coal  ("mother  coal")  parting  about  one- 
sixteenth  inch  thick  near  the  middle  of  the  bed. 

Sample  11179  was  taken  at  the  northeast  face,  600  feet  from  the  shaft,  and  represents 
2  feet  6  inches  of  coal.  There  was  a  "sulphur"  band  one-sixteenth  inch  thick  near 
the  middle  of  the  bed. 

A  composite  sample  was  made  by  combining  face  samples  11177,  11178,  and  11179. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  H180. 

Notes. — The  shaft  is  40  feet  deep.  The  coal  is  mined  by  the  room-and-pillar  system. 
At  the  time  of  sampUng  the  coal  was  blasted  off  the  solid.  The  output  was  60  tons  a 
day. 

BATES  COUNTY. 

Amsterdam.     No.  1  Mine. 

Sample. — Bituminous  coal;  Foster  field;  analyses  Nos.  11306,  11307,  11308,  and 
11309  (pp.  42,  43). 

Mine. — No.  1,  in  sec.  20,  T.  41  N.,  R.  33  W.,  in  the  southern  part  of  the  village  of 
Amsterdam,  on  the  Kansas  City  Southern  Railway. 

Coal  bed. — Mulberry.  Carboniferous  age,  Pennsylvanian  series,  Pleasonton  shale. 
Tliickness  variable,  average  about  2  feet;  bed  horizontal.  Roof,  calcareous  shale, 
overlain  by  limestone;  floor,  hard  clay,  underlain  by  limestone.     Cover,  90  to  100  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
December  3,  1910. 

Sample  11306  was  taken  at  the  face,  400  feet  east  of  the  shaft. 

Sample  11307  was  taken  at  the  face,  400  feet  south  of  the  shaft. 

Sample  11308  was  taken  400  feet  southeast  of  the  shaft. 

The  lower  1  foot  of  coal  in  each  section  contained  bands  of  sulphur  and  bone. 

Each  sample  represents  2  feet  6  inches  of  coal,  the  tliickness  of  the  bed. 

A  composite  sample  was  made  by  combining  face  samples  11306,  11307,  and  11308. 
The  results  of  an  ultimate  analysis  of  the  sample  are  given  under  laboratory  No.  11309. 

Notes. — The  shaft  is  100  feet  deep.  The  mine  is  worked  by  the  room-and-pillar 
system.     At  the  time  of  sampling  the  output  was  about  25  tons  a  day. 

Hume.     No.  1  Mine. 

Sample.— Bituminous  coal;  Foster  field;  analyses  Nos.  11226,  11227,  11228,  and 
11229  (p.  43). 

Mine. — No.  1,  in  sec.  4,  T.  38  N.,  R.  33  W.,  Howard  Township,  4  miles  east  of  Hume 
and  10  miles  west  of  Rich  Hill,  on  a  branch  of  the  St.  Louis  &  San  Francisco  Railroad. 

Coal  bed. — Mulberry.  Carboniferous  age,  Pennsylvanian  series,  Pleasonton  shale. 
Thickness,  2  feet  6  inches  to  3  feet.  The  bed  lies  horizontal.  Roof,  "draw  elate" 
6  inches  thick,  overlain  by  shale  15  feet  thick;  floor,  soft  clay.     Cover,  about  50  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  ihe  mine  by  R.  D.  Killian  on 
November  21,  1910. 


210  ANALYSES    OF    COAL. 

Sample  11226  was  taken  at  the  face,  900  feet  northwest  of  the  shaft. 

Sample  11227  was  taken  at  the  face,  1,100  feet  west  of  the  shaft. 

Sample  11228  was  taken  at  the  face,  700  feet  southwest  of  the  shaft. 

At  each  of  the  points  sampled  the  coal  bed  was  2^  feet  thick. 

A  composite  sample  was  made  by  combining  face  samples  11226,  11227,  and  11228. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11229. 

Notes.— The  shaft  is  35  feet  deep.  The  coal  is  mined  by  the  room-and-pillar  system. 
At  the  time  of  sampling  the  capacity  was  50  tons  a  day. 

New  Home.     New  Home  No.  1  Mine. 

5ampZe.— Bituminous  coal;  Rich  Hill  field;  analyses  Nos.  11222,  11223,  11224,  and 
11225  (p.  43). 

Mine.— No.  1,  a  shaft  mine  in  sec.  30,  T.  39  N.,  R.  32  W.,  at  New  Home.  It  has 
railroad  facilities  for  shipment  over  the  St.  Louis  &  San  Francisco,  the  Missouri  Pacific, 
and  the  Kansas  City  Southern  railroads. 

Coal  bed. — Lower  Rich  Hill.  Carboniferous  age,  Pennsylvanian  series,  Cherokee 
shale.  Thickness,  5  feet.  The  bed  is  horizontal  in  general  but  more  or  less  undulating. 
Roof ,  limestone,  1  foot  thick,  overlain  by  shale  about  4  feet  thick;  floor,  clay,  6  feet 
thick.     Cover,  260  to  280  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian 
on  November  22,  1910. 

Sample  11222  was  taken  at  the  face,  200  feet  northeast  of  the  shaft,  and  represents 
5  feet  of  clean  coal. 

Sample  11223  was  measured  at  the  face,  150  feet  southeast  of  the  shaft,  and  represents 
5  feet  of  clean  coal. 

Sample  11224  was  measured  at  the  face,  200  feet  south  of  the  shaft,  and  represents 
5  feet  of  clean  coal. 

At  each  of  the  points  sampled  the  entire  thickness  of  the  bed  was  included. 

A  composite  sample  was  made  by  combining  face  samples  11222,  11223,  and  11224. 
The  results  of  an  ultimate  analy.-is  of  this  sample  are  given  under  laboratory  No.  11225. 

Notes. — The  shaft  is  278  feet  deep.  The  coal  is  mined  by  the  room-and-pillar 
system.     The  output  at  the  time  of  sampUng  was  about  50  tons  a  day. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  116,  567. 

Rich  Hill.     Fleming  Pit  No.l. 

-SampZes.— Bituminous  coal;  Rich  Hill  field;  analyses  Nos.  11197,  11198,  11199, 
and  11200  (p.  43). 

Mine. — Fleming  Pit  No.  1,  an  open-pit  mine  in  sec.  36,  T.  39  N.,  R.  32  W.,  2  miles 
northwest  of  Rich  Hill,  on  a  branch  of  the  Missouri  Pacific  Railway. 

Coal  bed.- — Lower  Rich  Hill.  Carboniferous  age,  Pennsylvanian  series,  Cherokee 
shale.  Thickness,  5  feet.  The  bed  lies  nearly  horizontal.  Roof,  shale,  4  feet  thick; 
floor,  hard  clay.     Cover,  13  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  pit  by  R.  D.  Killian  on 
November  19,  1910. 

Sample  11197  was  taken  at  the  face  on  the  north  side  of  the  pit. 

Sample  11198  was  taken  at  the  face  on  the  east  side  of  the  pit. 

Sample  11199  was  taken  at  the  face  on  the  south  side  of  the  pit. 

At  each  of  the  points  sampled  the  bed  was  5  feet  tliick,  and  had  a  2-inch  "sulphur" 
band  1  foot  10  inches  from  the  bottom.  Each  sample  represents  4  feet  10  inches  of 
coal,  the  2-inch  band  being  excluded. 
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A  composite  sample  wat?  made  by  combining  face  samples  J1J97,  11198,  and  11199. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  11200. 

Notes. — At  the  time  of  sampling  Fleming  Pit  No.  1  was  one  of  the  largest  strippingg 
near  Rich  Hill.     The  daily  output  was  about  50  tons. 

Rich  Hill.     Ritchip:  Pits  Nos.  1  and  2. 

Sample. — Bituminous  coal;  Rich  Hill  field;  analyses  Nos.  11193,  11194,  11195,  and 
11196  (p.  44). 

Mne.— Ritchie  Pits  No.  1  and  No.  2,  in  sec.  17,  T.  38  N.,  R.  31 W.,  2  miles  south  of 
Rich  Hill,  on  a  branch  of  the  Missouri  Pacific  Railroad. 

Coal  bed. — Lower  Rich  Hill.  Carboniferous  age,  Pennsylvanian  series,  Cherokee 
shale.  Thickness,  about  5  feet.  The  bed  is  slightly  inclined.  Roof,  black  shale,  4 
feet  thick;  floor,  clay.     Cover,  10  to  16  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  No.  1  pit  and  at  one  point  in 
No.  2  pit  by  R.  D.  Killian  on  November  18,  1910. 

Sample  11193  was  taken  at  the  face  on  the  north  side  of  open  pit  No.  1. 

Sample  11194  was  taken  at  the  face  on  the  south  side  of  open  pit  No.  1. 

At  each  of  the  above  points  the  bed  measured  4  feet  11  inches.  There  was  a  "sul- 
phur" band  1  inch  thick  at  the  bottom  and  a  2-inch  band  of  "lignite"  about  1  foot  8 
inches  from  the  bottom.     These  parts  were  excluded  from  the  samples. 

A  composite  sample  was  made  by  combining  face  samples  11193  and  11194.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11195. 

Sample  11196  was  cut  from  the  face  of  the  south  side  of  open  pit  No.  2.  The  bed 
measiu-ed  2  feet  at  this  i)oint,  all  of  which  is  represented  in  the  sample. 

Notes. — At  pit  No.  1  a  slope  had  been  opened  and  underground  work  was  being 
carried  on.     The  output  was  30  tons  a  day. 

BOONE  COUNTY. 

Columbia.     No.  1  and  No.  2  Mines. 

Samples. — Bituminous  coal;  Bevier  field;  analyses  Nos.  11475,  11476,  and  11477 
(p.  44). 

Mines. — No.  1  and  No.  2,  shaft  mines  in  the  Columbia  district,  in  sec.  4,  T.  48  N., 
R.  12  W.,  3J  miles  northeast  of  Columbia,  a  sMpping  station  on  the  Wabash  Railroad. 

Coal  bed. — Bender  (?).  Carboniferous  age,  Pennsjdvanian  series,  Cherokee  shale. 
Average  thickness,  3  feet;  slight  dip  to  southeast.  Roof,  blue  calcareous  shale,  3 
feet  thick;  floor,  fire  clay.     Cover,  100  to  110  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  No.  1  mine  and  at  one  point  in 
No.  2  mine  by  R.  D.  Killian  on  December  17,  1910. 

Sample  11475  was  taken  at  the  face,  50  feet  west  of  the  shaft,  mine  No.  2. 

Sample  11476  was  taken  at  the  face,  110  feet  north  of  the  shaft,  mine  No.  1. 

Sample  11477  was  taken  50  feet  west  of  the  shaft,  mine  No.  1. 

Each  sample  represents  3  feet  of  coal,  the  thickness  of  the  bed. 

Notes. — The  shafts  are  110  feet  deep.  The  coal  is  mined  by  the  room-and-pillar 
system.  At  the  time  of  sampling  the  output  was  30  tons  a  day.  The  coal  was  used 
for  local  consumption. 

Columbia.     Prather  No.  1  Mine. 

Sample. — Bituminous  coal;  Bevier  field;  analyses  Nos.  11479,  11480,  11481,  and 
11482  (p.  44). 

Mne.— Prather  No.  1,  a  shaft  mine  in  sec.  11,  T.  49  N.,  R.  12  W.,  4^  miles  north  of 
Columbia,  which  is  the  nearest  shipping  point  on  the  Wabash  Railroad. 
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Coal  bed. — Bevier.  Carboniferous  age,  Peimsyhaiiian  series,  Cherokee  shale. 
Thickness,  40  to  42  inches.  The  bed  is  more  or  less  undulating  with  a  slight  dip  to 
the  southeast.     Roof,  black  shale;  floor,  hard  fire  clay.     Cover,  35  to  65  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
December  17,  1910. 

Sample  11479  was  taken  at  the  face,  600  feet  southwest  of  the  shaft. 

Sample  11480  was  taken  at  the  face,  600  feet  west  of  the  shaft. 

Sample  11481  was  taken  at  the  face,  800  feet  east  of  the  shaft. 

At  each  of  the  points  sampled  the  bed  was  3  feet  6  inches  thick,  all  of  which  was 
included  in  the  sample. 

There  is  an  18-inch  bed  of  coal  30  feet  above  the  bed  mined  and  an  18-inch  bed  of 
coal  about  10  feet  below  it. 

A  composite  sample  was  made  from  face  samples  11479,  11480,  and  11481.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  imder  laboratory  No.  11482. 

Notes. — The  shaft  is  36  feet  deep.  The  coal  is  mined  by  the  room-and-pillar 
method.  At  the  time  of  sampling  the  capacity  was  35  tons  a  day;  the  coal  was  used 
for  local  purposes. 

CALLAWAY    COUNTY. 

Fulton.     No.  1  Mine. 

Sample. — Bituminous  coal;  Bevier  field;  analyses  Nos.  11501,  11502,  11503,  and 
11504  (p.  45). 

Mine. — No.  1,  a  shaft  mine  in  sec.  18,  T.  47  N.,  R.  9  W.,  2  miles  southwest  of  Fulton, 
on  a  spur  of  the  Chicago  &  Alton  Railroad. 

Coal  bed. — Bevier.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  2  feet  6  inches.  The  bed  lies  practically  horizontal.  Roof,  soft  shale 
mixed  with  clay,  about  12  inches  thick,  above  the  shale  is  a  limestone  cap  rock  14 
feet  thick;  floor,  hard  fire  clay.     Cover,  90  to  110  feet. 

The  bed  was  measured  and  sampled  at  tliree  points  in  the  mine  by  R.  D.  Killian 
on  December  20,  1910. 

Sample  11501  was  taken  at  the  face,  1,000  feet  east  of  the  shaft. 
:     Sample  11502  was  taken  at  the  face,  600  feet  northeast  of  the  shaft. 
?    Sample  11503  was  taken  at  the  face,  600  feet  southwest  of  the  shaft. 

Each  sample  represents  2  feet  6  inches  of  coal,  the  tliickness  of  the  bed. 

A  composite  sample  was  made  by  combining  face  samples  11501,  11502,  and  11503. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  imder  laboratory  No.  11504. 

Notes. — The  mine  is  opened  by  a  shaft  92  feet  deep  and  is  worked  by  the  long^vall 
system.  At  the  time  of  sampling  the  output  was  40  tons  a  day;  most  of  the  coal  was 
used  lof:ally. 

HARRISON  COUNTY. 

Caikesville.     Cainesville  Mine. 

Sample. — Bituminous  coal;  Cainesville  field;  analyses  Nos.  12679,  12680,  and 
12681  (p.  45). 

Mine. — Cainesville,  a  shaft  mine  in  sec.  13,  T.  05  N.,  R.  26  W.,  at  Cainesville,  on 
the  Chicago,  Biu-lington  &  Quincy  Railroad. 

Coal  bed. — Caines\dlle.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Roof,  drab  to  black  shale;  floor,  hard  sandy  clay.  Thickness,  3  feet  8  inches  to  5 
feet;  average,  4  feet.     Cover,  480  feet. 

The  bed  was  measured  and  sampled  at  tliree  points  in  the  mine  by  Henry  Hinds 
on  September  26,  1911. 

Sample  12679  was  taken  in  the  main  west  air  course,  600  feet  west  and  50  feet  north 
of  the  shaft,  and  represents  3  feet  lOJ  inches  of  coal. 
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Sample  12680  was  taken  in  south  entry  2,  off  the  main  east  entry,  150  feet  east  and 
350  feet  south  of  the  shaft,  and  represents  3  feet  9i  inches  of  coal. 

Sample  12681  was  taken  in  south  entry  2,  off  the  main  west  entry,  400  feet  south- 
west of  the  shaft,  and  represents  3  feet  9^  inches  of  coal.  Each  sample  represents  the 
entire  thickness  of  the  bed . 

Melbourne.     Trenton  No.  1  Mine. 

Sample. —BiiwminonH  coal;  analyses  Nos.  11374,  11375,  11376,  and  11377  (p.  45). 

Mine. — Trenton  No.  1,  a  shaft  mine  in  sec.  25,  T.  62  N.,  R.  26  W.,  one-fourth  mile 
east  of  Melbourne,  near  the  county  line,  and  on  the  Quincy,  Omaha  &  Kansas  City 
Railroad. 

Coal  bed. — Lexington.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  3  feet.  The  bed  lies  practically  horizontal.  Roof,  shale  8  inches  thick, 
overlain  by  calcareous  shale  2  feet  thick.    Floor,  hard  clay.    Cover,  138  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian 
on  December  7,  1910. 

Sample  11374  was  taken  at  the  face,  90  feet  south  of  the  shaft. 

Sample  11375  was  taken  at  the  face,  85  feet  northeast  of  the  shaft. 

Sample  11376  was  taken  at  the  face,  30  feet  north  of  the  shaft. 

At  each  of  the  points  sampled  the  bed  was  3  feet  thick.  There  was  a  2-inch  band 
of  clay  and  ' '  sulphur "'  1  foot  below  the  top  of  the  coal.  Tliis  was  excluded  in  sampling 
the  coal.  There  was  shale  above  the  coal.  Below  the  coal  was  soft  clay  about  3 
inches  thick,  underlain  by  hard  clay. 

A  composite  sample  was  made  by  combining  face  samples  11374,  11375,  and  11376. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No. 
11377. 

Notes. — The  mine  is  opened  by  a  shaft  about  140  feet  deep  and  is  worked  by  the 
longwall  system.     At  the  time  of  sampling  the  output  was  25  tons  a  day. 

HENRY  COUNTY. 

Calhoun.     Parks  No.  1  Mine. 

Sample. — Bituminous  coal;  Lewis  field;  analj^ses  Nos.  11314,  11315,  11316,  and 
11317  (p.  46). 

.¥me.— Parks  No.  1,  a  drift  mine  in  sec.  25,  T.  34  N.,  R.  26  W.,  2^  miles  west  of 
Calhoun,  on  the  Missouri,  Kansas  &  Texas  Railway. 

Coal  bed. — Tebo.  Carboniferoiis  age,  Pennsylvanian  series,  Cherokee  shale.  Thick- 
ness, 2  feet  8  inches.  The  bed  lies  horizontal.  Roof,  shale  3^  feet  thick,  overlain  by 
limestone  20  inches  thick.     Floor,  soft  fire  clay.     Cover,  about  15  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian 
on  November  30,  1910. 

Sample  11314  was  taken  at  the  face,  700  feet  southeast  of  the  mine  mouth. 

Sample  11315  was  taken  at  the  face,  700  feet  southwest  of  the  mine  mouth. 

Sample  11316  was  taken  at  the  face,  800  feet  west  of  the  mine  mouth. 

At  each  of  the  points  sampled  the  bed  measured  2  feet  8  inches.  There  was  a 
"sulphur"  band  1  inch  thick  about  1  foot  4  inches  from  the  top  of  the  coal.  This 
was  excluded  in  sampling. 

A  composite  sample  was  made  by  combining  face  samples  11314,  11315,  and  11316. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No. 
11317. 

Notes. — The  coal  is  mined  by  the  longwall  system.  At  the  time  of  sampling  the 
output  was  35  tons  a  day. 
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Clinton.     Lane  No.  1  Mine. 

Sample. — Bituminous  coal;  Lewis  field;  analyses  Nos.  11248,  11249,  11250,  and 
11251  (p.  46). 

Mijie. — Lane  No.  1,  a  slope  mine  in  sec.  28,  T.  42  N.,  R.  26  W.,  3i  miles  northwest, 
of  Clinton,  with  connections  to  the  St.  Louis  &  San  Francisco  Railroad. 

Coal  bed. — ^Tebo.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale.  Thick- 
ness, 2  feet  6  inches.  The  bed  dips  slightly.  Roof,  calcareous  shale;  floor,  clay. 
Cover,  18  to  20  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
November  25,  1910. 

Sample  ]  1248  was  taken  at  the  face,  210  feet  northwest  of  the  mine  mouth,  and  rep- 
resents 2  feet  6  inches  of  clean  coal. 

Sample  11249  was  taken  at  the  face,  300  feet  northeast  of  the  mine  mouth,  and  rep- 
resents 2  feet  6  inches  of  clean  coal. 

Sample  11250  was  taken  at  the  face,  230  feet  north  of  the  mine  mouth,  and  represents 
2  feet  6  inches  of  clean  coal. 

At  each  of  the  points  sampled  the  entire  thickness  of  the  bed  was  included. 

A  composite  sample  was  made  from  face  samples  11248,  11249,  and  11250.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  imder  laboratory'  No.  11251. 

Notes. — The  mine  is  worked  by  the  longwall  system.  At  the  time  of  sampling  the 
daily  output  was  20  tone. 

Clinton.     Neil  No.  1  Mine. 

-Sample.— Bituminous  coal;  analyses  Nos.  11302,  11303,  11304,  and  11305  (p.  46). 

Mne.— Neil  No.  1,  a  shaft  mine  in  sec.  34,  T.  42  N.,  R.  26  W.,  1  mile  north  of  Clinton, 
on  the  St.  Louis  &  San  Francisco  Railroad. 

Coal  bed. — Not  correlated.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  2  feet  6  inches.  The  bed  lies  practically  horizontal.  Roof,  siliceous  lime- 
stone 6  feet  thick;  floor,  clay.     Cover  at  points  of  sampling,  25  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
December  1,  1910. 

Sample  11302  was  taken  at  the  face,  200  feet  southwest  of  the  shaft. 

Sample  11303  was  taken  at  the  face,  100  feet  northwest  of  the  shaft. 

Sample  11304  was  taken  75  feet  east  of  the  shaft. 

At  each  of  the  points  sampled  the  bed  was  2  feet  6  inches  thick,  with  a  2-inch  "sul- 
phur" band  10  inches  from  the  top.  This  was  excluded  from  the  samples,  which 
represent  2  feet  4  inches  of  coal. 

A  composite  sample  was  made  by  combining  face  samples  11302,  11303,  and  11304. 
The  results  of  an  ultimate  analysis  of  this  sample  ai-e  given  under  laboratory  No. 
11305. 

Notes. — The  mine  is  opened  by  a  shaft  about  30  feet  deep  and  is  worked  by  the  long- 
wall  method.  At  the  time  of  sampling  the  output  was  12  tons  a  day.  The  coal  was 
used  for  local  purposes. 

Clinton.     Pharis  No.  1  Mine. 

Sample. — Bituminous  coal;  Jordan  field;  analyses  Nos.  11370,  11371,  11372,  and 
11373  (p.  47). 

Mine. — Pharis  No.  1,  a  shaft  mine  in  sec.  7,  T.  41  N.,  R.  26  W.,  2  miles  east  of  Clin- 
ton, on  the  St.  Louis  &  San  Francisco  Railroad. 

Coal  bed. — Jordan.  Cai'boniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  1  foot  10  inches.  The  bed  lies  practically  horizontal.  Roof,  blue  shale 
2^  feet  thick  overlain  by  calcareous  shale  10  feet  thick;  floor,  fire  clay.  Cover  at 
point  of  sampling,  30  feet. 
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The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
December  1,  1910. 

Sample  11370  was  taken  at  the  face,  100  feet  west  of  the  shaft. 

Sample  11371  was  measured  at  the  face,  100  feet  south  of  the  shaft. 

Sample  11372  was  measured  at  the  face,  50  feet  east  of  the  shaft. 

At  each  of  the  points  sampled  the  bed  was  1  foot  10  inches  thick,  with  a  2-inch 
"sulphur"  band  about  8  inches  from  the  top  of  the  bed.  This  was  excluded  in  sam- 
pling, each  sample  representing  1  foot  8  inches  of  coal. 

A  composite  sample  was  made  by  combining  face  samples  11370,  11371,  and  11372. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No. 
11373. 

Notes. — The  mine  is  opened  by  a  shaft  about  35  feet  deep,  and  is  worked  by  the 
room-and-pillar  system.     The  daily  output  at  the  time  of  sampling  was  14  tons. 

Clinton.     Sheldon  No.  1  Mine. 

Sample. — Bituminous  coal,  Jordan  field;  analyses  Noe.  11262,  11263,  11264,  and 
11265  (p.  47). 

3/me.— Sheldon  No.  1,  a  shaft  mine  in  sec.  25,  T.  41  N.,  R.  26  W.,  3  miles  southeast 
of  Clinton,  on  the  St.  Louis  &  San  Francisco  Railroad  and  the  Kansas  City  Southern 
Railway. 

Coal  bed. — Jordan.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  2  feet  2  inches.  The  bed  lies  practically  horizontal.  Roof,  shale,  7  feet 
thick;  floor,  fire  clay.     Cover  at  points  of  sampling,  35  feet. 

The  bed  was  measured  and  sampled  at  tln-ee  points  in  the  mine  by  R.  D.  Killian  on 
November  23,  1910. 

Sample  11262  was  taken  at  the  face,  80  feet  southwest  of  the  shaft,  and  represents 
2  feet  2  inches  of  clean  coal. 

Sample  11263  was  taken  at  the  face,  110  feet  south  of  the  shaft,  and  represents  2  feet 
2  inches  of  clean  coal. 

Sample  11264  was  taken  at  the  face,  110  feet  southeast  of  the  shaft,  and  represents 
2  feet  2  inches  of  clean  coal. 

At  each  of  the  points  sampled  the  entire  thickness  of  the  bed  was  included. 

A  composite  sample  was  made  from  face  samples  11262,  11263,  and  11264.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11265. 

Notes. — The  shaft  is  about  40  feet  deep.  The  coal  is  mined  by  the  longwall  system. 
At  the  time  of  sampling  the  output  was  20  tons  a  day. 

Deepwater.     Dickey  No.  1  Pit. 

Sample. — Bituminous  coal,  Jordan  field;  analyses  Nos.  11310,  11311,  11312,  and 
11313  (p.  47). 

Mine. — Dickey  No.  1,  an  open-pit  mine  in  sec.  14,  T.  40  N.,  R.  26  W.,  in  the  eastern 
part  of  the  city  of  Deepwater,  on  the  Kansas  City,  Clinton  &  Springfield  Railway. 

Coal  bed. — Jordan.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  26  inches.  The  bed  is  horizontal.  Roof,  shale,  2  to  4  feet  thick,  overlain 
by  15  feet  of  clay  and  soil;  floor,  fire  clay. 

The  bed  was  measured  and  sampled  at  thi-ee  points  in  the  pit  by  R.  D.  Killian  on 
December  1,  1910. 

Sample  11310  was  taken  at  the  face  on  the  north  side  of  the  pit. 

Sample  11311  was  taken  at  the  face  on  the  east  side  of  the  pit. 

Sample  11312  was  taken  at  the  face  on  the  west  side  of  the  pit. 

At  each  of  the  points  sampled  the  bed  was  2  feet  2  inches  thick,  with  a  2-inch  "sul- 
phur" band  about  8  inches  from  the  top.  This  band  was  excluded  from  the  samples, 
which  represent  2  feet  of  coal. 

47664°— Bull.  85—14 15 
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A  composite  sample  was  made  from  face  samples  11310,  11311,  and  11312.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  Xo.  11313. 

Xotes. — The  mine  is  worked  as  an  open  pit.  At  the  time  of  sampling  the  output  was 
10  tons  a  day,  for  local  use. 

Deepwater.     Hurst  No.  1  Mtxe. 

Sample. — Bituminous  coal,  Jordan  field;  analyses  Xos.  11252,  11253,  11254,  and 
11255  (p.  47). 

Mine. — Hurst  Xo.  1,  a  shaft  mine  in  sec.  13,  T.  40  X.,  R.  26  W.,  three-fourths  of  a 
mile  east  of  Deepwater,  with  connections  to  the  St.  Louis  &  San  Francisco  Railroad. 

Coal  bed. — Jordan.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  3  feet  4  inches.  The  bed  lies  practically  horizontal.  Roof,  dark  gray 
shale;  floor,  soft  clay.     Cover,  54  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
November  26,  1910. 

Sample  11252  was  taken  at  the  face,  100  feet  northeast  of  the  shaft,  and  represents 

3  feet  4  inches  of  clean  coal. 

Sample  11253  was  taken  at  the  face,  350  feet  west  of  the  shaft,  and  represents  3  feet 

4  inches  of  clean  coal. 

Sample  11254  was  taken  at  the  face,  450  feet  northwest  of  the  shaft,  and  representa 
3  feet  4  inches  of  clean  coal. 

At  each  of  the  points  sampled  the  entire  thickness  of  the  bed  was  included. 

A  composite  sample  was  made  by  combining  face  samples  11252,  11253,  and  11254. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11255. 

Notes. — The  shaft  is  60  feet  deep.  The  room-and-piUar  system  of  mining  is  em- 
ployed. The  coal  is  delivered  to  the  railroad  by  a  tramway  1,100  feet  long.  At  the 
time  of  sampling  the  output  was  65  tons  a  day.  The  coal  was  marketed  in  the  neigh- 
boring towns  along  the  Frisco  Railroad. 

Lewis.     Pigg  No.  1  Mine. 

iSampi€.— Bituminous  coal.  Lewis  field;  analyses  Nos.  11267,  11268,  11269,  and  11270 
(p.  48). 

Mine. — Pigg  No.  1,  a  shaft  mine  in  sec.  9,  T.  42  N.,  R.  25  W.,  three-fourths  of  a  mile 
north  of  Lewis,  connected  by  a  tramway  to  the  Missouri,  Kansas  &  Texas  Railway. 

Coal  bed. — Tebo.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale.  Thick- 
ness, 2  feet  6  inches.  The  bed  lies  practically  horizontal.  Roof,  shale  3  feet  thick, 
overlain  by  hard  limestone  10  to  20  inches  thick;  flixir,  soft  clay.  Cover  at  points  of 
sampling,  34  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian, 
on  November  28,  1910. 

Sample  11267  was  taken  at  the  face,  1,300  feet  west  of  the  shaft,  and  represents  2  feet 
6  inches  of  clean  coal. 

Sample  11268  was  taken  at  the  face,  1,300  feet  southwest  of  the  shaft,  and  represents 
2  feet  6  inches  of  coal. 

Sample  11269  was  taken  at  the  face,  1,400  feet  southwest  of  the  shaft,  and  representa 
2  feet  6  inches  of  coal. 

At  each  of  the  points  sampled  the  entire  thickness  of  the  bed  was  inciuded. 

A  composite  sample  was  made  by  combining  face  samples  11267,  11268,  and  11269. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  X'o.  11270. 

Notes. — The  mine  is  opened  by  a  shaft  50  feet  deep  and  is  worked  by  the  longwall 
system.  At  the  time  of  sampling,  punching  machines  operated  by  compressed  air 
were  used  for  imdercutting  the  coal.     The  daily  output  was  65  tons. 
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LINN  COUNTY. 
Brookfield.     Crandall  No.  1  Mine. 

Sample. — Bituminous  coal;  Marceline  field;  analyses  Nos.  11421,  11422,  11423,  and 
11424  (p.  48). 

Mine. — Crandall  No.  1,  a  shaft  mine  in  sec.  20,  T.  57  N.,  R.  19  W.,  IJ  miles  east  of 
Brookfield  near  the  Chicago,  Burlington  &  Quincy  Railroad. 

Coal  bed. — Tebo.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale.  Thick- 
ness. 2  feet  2  inches.  The  bed  lies  horizontal.  Roof,  fire  clay,  4  inches  thick,  over- 
lain by  blue  shale  51  feet  thick;  floor,  soft  fire  clay  3  inches  thick,  underlain  by  hard 
clay.     Cover,  155  feet.. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian, 
on  December  12,  1910. 

Sample  11421  was  taken  at  the  face,  750  feet  southeast  of  the  shaft. 

Sample  11422  was  taken  at  the  face,  750  feet  southwest  of  the  shaft. 

Sample  11423  was  taken  at  the  face,  800  feet  east  of  the  shaft. 

At  each  of  the  points  sampled  the  bed  was  2  feet  5  inches  thick,  with  a  3-inch  parting 
of  soft  fire  clay,  about  2  feet  2  inches  from  the  top.  Each  sample  represents  2  feet  2 
inches  of  coal,  the  parting  being  excluded. 

A  composite  sample  was  made  by  combining  face  samples  11421,  11422,  and  11423. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11424. 

Notes. — The  shaft  is  140  feet  deep.  The  longwall  system  of  mining  is  employed. 
At  the  time  of  sampling  the  daily  output  was  20  tons.  The  entire  output  was  sold  in 
and  around  Brookfield. 

Brookfield.     Walker  No.  1  Mine. 

Sample. — Bituminous  coal;  Marceline  field;  analyses  Nos.  11413,  11414,  11415,  and 
11416  (p.  49). 

Mine. — Walker  No.  1,  a  shaft  mine  in  sec.  16,  T.  57  N.,  R.  19  W.,  3  miles  southeast  of 
Brookfield,  on  the  Chicago,  Burlington  &  Quincy  Railroad. 

Coal  bed. — Tebo.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  formation. 
Thickness,  2  feet  2  inches.  The  bed  lies  practically  horizontal.  Roof,  blue  shale;  floor, 
soft  clay  4  inches  thick,  underlain  by  hard  clay.     Cover  at  points  of  sampling,  170  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian 
on  December  12,  1910. 

Sample  11413  was  taken  at  the  face,  250  feet  southwest  of  the  shaft. 

Sample  11414  was  taken  at  tJie  face,  200  feet  northeast  of  the  shaft. 

Sample  11415  was  taken  at  the  face,  200  feet  southeast  of  the  shaft. 

At  each  of  the  points  sampled  the  bed  was  2  feet  2  inches  thick,  all  of  which  is 
represented  in  the  samples. 

A  composite  sample  was  made  by  combining  face  samples  11413,  11414,  and  11415. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11416. 

Notes. — The  shaft  is  about  175  feet  deep.  The  mine  is  worked  by  the  longwall 
method.     At  the  time  of  sampling  the  daily  output  was  10  tons;  it  was  used  locally. 

Marceline.    Landreth  No.  1  Mine. 

Sample. — Bituminous  coal;  Marceline  field;  analyses  Nos.  11417,  11418,  11419,  and 
11420  (p.  49). 

Mine. — Landreth  No.  1,  a  shaft  mine  in  sec.  20,  T.  57  N.,  R  18  W.,  three-fourths  of  a 
mile  west  of  Marceline,  near  the  Atchison,  Topeka  &  Santa  Fe  Railway. 
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Coal  bed. — ^Tebo.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale.  Thick- 
ness, 2  feet  4  inches.  The  bed  lies  practically  horizontal.  Roof,  soft  blue  shale  31 
feet  thick;  floor,  clay.     Cover,  130  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
December  13,  1910. 

Sample  11417  was  taken  at  the  face,  600  feet  east  of  the  shaft,  and  represents  2  feet  4 
inches  of  clean  coal. 

Sample  11418  was  taken  at  the  face,  600  feet  north  of  the  shaft,  and  represents  2  feet 
4  inches  of  clean  coal. 

Sample  11419  was  taken  at  the  face,  600  feet  south  of  the  shaft,  and  represents  2  feet 
4  inches  of  coal. 

At  each  of  the  points  sampled  the  entire  thickness  of  the  bed  was  included. 

A  composite  sample  was  made  by  combining  face  samples  11417,  11418,  and  11419. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11420. 

Notes. — The  mine  is  opened  by  a  shaft  about  130  feet  deep,  and  is  worked  by  the 
^ongwall  system.  At  the  time  of  sampling  the  daily  output  was  25  tons.  The  coal 
.3  hauled  by  wagon  to  Marceline,  where  it  is  used  for  domestic  and  steaming  purposes. 

PUTNAM  COUNTY. 

Mendota.     Mendota  No.  2  Mine. 

Sample. — Bituminous  coal;  Mendota  field;  analyses  Nos.  11398,  11399,  11400,  and 
11401  (p.  49). 

Mine. — Mendota  No.  2,  a  shaft  mine  in  sec.  1,  T.  66  N.,  R.  18  W.,  1  mile  south- 
east of  Mendota  on  the  Chicago,  Burlington  &  Quincy  Railroad. 

Coal  bed. — Lexington.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  3  feet.  The  bed  lies  horizontal.  Roof,  shale  18  inches  thick,  overlain  by 
calcareous  shale  16  feet  thick;   floor,  hard  fire  clay.     Cover,  65  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
December  10,  1910. 

Sample  11398  was  taken  at  the  face,  2,500  feet  southwest  of  the  shaft. 

Sample  11399  was  taken  at  the  face,  3,200  feet  south  of  the  shaft. 

Sample  11400  was  taken  at  the  face,  3,100  feet  southeast  of  the  shaft. 

At  each  of  the  places  sampled  the  coal  was  3  feet  thick,  with  a  2-inch  clay  partii^ 
about  the  middle  of  the  bed.     The  parting  was  excluded  from  the  samples. 

A  composite  sample  was  made  from  face  samples  11398,  11399,  and  11400.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11401. 

Notes. — The  shaft  is  67  feet  deep.  A  combination  of  the  room-and-pillar  and  the 
longwall  systems  of  mining  are  used.  At  the  time  of  sampling  the  output  was  100 
tons  a  day.     The  coal  was  used  for  domestic  fuel  and  steaming  purposes. 

Unionville.     Anderson  Mine. 

Sample. — Bituminous  coal;  Mendota  field;  analyses  Nos.  14880  and  14881  (p.  49). 

Mijie. — Anderson,  a  shaft  mine,  Unionville  district;  NW.  \  sec.  30,  T.  66  N.,  R. 
19  W.;  2^  miles  northeast  of  Unionville. 

Coal  bed. — Lexington.  Carboniferous  age;  Pennsylvanian  series;  Cherokee  shale. 
Roof,  black  "slaty"  shale,  overlain  by  limestone;  floor,  clay.  Thickness,  32  inches, 
fairly  uniform. 

The  bod  was  measured  and  sampled  at  twa points  in  the  mine  byM.  Albertson  on 
October  10,  1912,  as  described  below 


MISSOURI:   RANDOLPH   COUNTY. 
Sections  of  coal  bed  in  Anderson  mine. 
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Section 

Laboratory  No 

Coal 

Clay 

Coal 

Clay 

CoaS 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

148S0 

Ft. 

in. 

1 

7 

oO 

2^ 

0 

11 

2 

H 

2 

6 

B 

14881 
Ft.  in. 

1  6 
oO      2i 

0    11 

aO      li 

0      IJ 

2  lOi 
2      Gi 


a  Excluded  from  sample. 

Section  A  (sample  14880)  was  taken  175  feet  southwest  of  the  shaft. 
Section  B  (sample  14881)  was  taken  150  feet  east  of  the  shaft. 

RANDOLPH  COUNTY. 

HuNTSviLLE.     Carson  No.  1  Mine. 

Sample. — Bitximinoua  coal,  Be\'ier  field;  analyses  Nos.  11452,  11453,  11454,  and 
11455  (p.  50). 

Mine. — Carson  No.  1,  a  shaft  mine  in  the  Huntsville  district;  sec.  36,  T.  54  N.,  R.  15 
W.;  in  the  southern  part  of  Hunts\'ille,  on  the  Wabash  Railroad. 

Coal  bed. — Bevier.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  4  feet.  The  bed  lies  horizontal.  Roof,  blue  calcareous  shale  20  feet  thick; 
floor,  hard  fire  clay.     Cover  at  points  of  sampling,  40  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
December  14,  1910. 

Sample  11452  was  taken  at  the  face,  250  feet  southeast  of  the  shaft,  and  represents  4 
feet  of  clear  coal,  the  thickness  of  the  bed. 

Sample  11453  was  taken  at  the  face,  300  feet  north  of  the  shaft,  and  represents  4  feet 
of  clear  coal,  the  thickness  of  the  bed. 

Sample  11454  was  taken  at  the  face,  200  feet  southwest  of  the  shaft,  and  represents  4 
feet  of  clear  coal,  the  thickness  of  the  bed. 

A  composite  sample  was  made  by  combining  face  samples  11452,  11453,  and  11454. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11455. 

Notes. — The  mine  is  opened  by  a  shaft  about  40  feet  deep;  it  is  worked  by  the  room- 
and -pillar  system .  At  the  time  of  sampling  the  daily  output  was  10  tons.  The  coal  is 
sold  in  the  local  markets  at  Huntsville. 

Huntsville.     Northern  No.  2  Mine. 

Sample. — Bituminous  coal;  Bevier  field;  analyses  Nos.  11448,  11449,  11450,  and 
11451  (p.  50). 

Mine. — Northern  No.  2,  a  shaft  mine  in  the  Huntsville  district;  SE.  J  sec.  36,  T.  54 
N.,  R.  15  W. ;  three-fourths  of  a  mile  south  of  Hunts\'ille,  on  the  Wabash  Railroad. 

Coal  bed. — Bevier.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  4  feet.  The  bed  lies  horizontal.  Roof,  blue  calcareous  shale  30  feet  thick; 
floor,  hard  fire  clay.     Cover  at  points  of  sampling  70  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian  on 
December  14,   1910. 

Sample  11448  was  taken  at  the  face,  4,000  feet  south  of  the  shaft,  and  represents  4 
feet  of  clear  coal. 

Sample  11440  was  taken  at  the  face,  3,800  feet  northeast  of  the  shaft,  and  represents  4 
feet  of  clear  coal. 

Sample  11450  was  taken  at  the  face,  3,500  feet  southeast  of  the  shaft,  and  represents  4 
feet  of  clear  coal. 
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A  composite  sample  was  made  by  combining  face  samples  11448,  11449,  and  11450. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11451. 

Notes. — The  shaft  is  about  70  feet  deep;  the  room-and-pillar  system  of  mining  is 
used.    At  the  time  of  sampling  the  output  was  600  tons  a  day. 

Renick.     Orris  No.  1  Mine. 

Sample. — Bituminous  coal;  Bevier  field;  analyses  Nos.  11497,  11498,  11499,  and 
11500  (pp.  50,51). 

Mine.— Orria  No.  1,  a  shaft  mine  in  the  Higbee  district;  sec.  31,  T.  53  N.,  R.  13  W., 
one-quarter  mile  west  of  Renick,  on  the  Wabash  Railroad. 

Coal  bed. — Mulky.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness  1  foot  6  inches.  The  bed  lies  horizontal.  Roof,  shale  4  feet  thick,  overlain 
by  limestone  6  feet  thick ;  floor,  fire  clay  1  foot  6  inches  thick.  Cover  at  points  of  samp- 
ling, 60  feet. 

Tlie  bed  was  measured  and  sampled  at  three  places  in  the  mine  bj^  R.  D.  Killian  on 
December  15,    1910. 

Sample  11497  was  taken  at  the  face,  300  feet  southwest  of  the  shaft. 

Sample  11498,  was  taken  at  the  face,  300  feet  northwestof  the  shaft. 

Sample  11499  was  taken  at  the  face,  300  feet  west  of  the  shaft. 

At  each  of  the  points  sampled  the  bed  was  1  foot  6  inches  thick,  all  of  which  was 
included  in  sampling. 

A  composite  sample  was  made  by  mixing  face  samples  11497,  11498,  and  11499.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11500. 

Notes. — The  shaft  is  about  60  feet  deep;  the  room-and-pillar  system  of  mining  is 
employed.  At  the  time  of  sampling  the  daily  output  was  10  tons;  the  coal  was  sold  in 
local  markets. 

RAY  COUNTY. 

ViBBARD.   ViBBARD  No.  1  MiNE. 

Sample. — Bituminous  coal;  Lexington  field;  analyses  Nos.  11365,  11366,  11367, 
and  11368  (p.  51). 

Mine. — Vibbard  No.  1,  a  shaft  mine  in  the  Richmond  district;  sec.  27,  T.  53  N., 
R.  29  W.;  one-fourth  of  a  mile  south  of  Vibbard,  on  the  Atchison,  Topeka  &  Santa 
Fe  Railway. 

Coal  bed. — Lexington.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  2  feet  2  inches.  The  bed  lies  horizontal.  Roof,  "slate"  8  inches  thick, 
overlain  by  calcareous  shale  7  feet  thick;  floor,  clay.  Cover  at  points  of  sampling, 
400  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian 
on  December  5,  1910. 

Sample  11365  was  taken  at  the  face,  250  feet  south  of  the  shaft. 

Sample  11366  was  taken  at  the  face,  250  feet  east  of  the  shaft. 

Sample  11367  was  taken  at  the  face,  200  feet  west  of  the  shaft. 

At  each  of  the  points  sampled  the  bed  was  2  feet  2  inches  thick,  with  a  2-inch  "sul- 
phur" band  8  inches  from  the  top.  Each  sample  represents  2  feet  of  coal,  the  2-inch 
band  being  excluded. 

A  composite  sample  was  made  by  combining  face  samples  11365,  11366,  and  11367. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  11368. 

Notes. — The  mine  is  worked  by  the  longwall  system;  at  the  time  of  sampling  the 
output  was  12  tons  a  day.     The  coal  was  sold  in  the  local  market. 
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VERNON  COUNTY. 

MouNDViLLE.     Brown  No.  1  Mine. 

-Samp/e.— Bituminous  coal;  analyses  Nos.  11201,  11202,  11203,  and  11204  (p.  51). 

Mine- — Brown  No.  1,  a  shaft  mine  in  sec.  5,  T.  34  N.,  R.  32  W.,  at  the  northwest 
corner  of  Moundville,  on  the  Missouri  Pacific  Railway. 

Coal  bed. — Not  correlated.  Carboniferous  age,  Pennsylvanian  series.  Thickness, 
5  feet  10  inches.  The  bed  lies  horizontal.  Roof,  dark  bluish  shale  8  feet  thick; 
floor,  hard  shale.     Cover  at  points  of  sampUng,  28  feet. 

The  bed  was  measu-red  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian 
on  November  15,  1910. 

Sample  11201  was  taken  at  the  face,  40  feet  northwest  of  the  shaft. 

Sample  11202  was  taken  at  the  face,  100  feet  northeast  of  the  shaft. 

Sample  11203  was  taken  at  the  face,  125  feet  north  of  the  shaft. 

Each  sample  represents  2  feet  2  inches  of  coal.  A  lower  bench  of  coal,  2  feet  4 
inches  thick,  was  separated  from  the  one  sampled  by  1  foot  4  inches  of  shale. 

A  composite  sample  was  made  by  combining  face  samples  11201,  11202,  and  11203. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No. 
11204. 

Notes. — The  shaft  is  26  feet  deep;  the  mine  is  worked  by  room-and -pillar  system. 
At  the  time  of  sampling  the  daily  output  was  40  tons. 

Panama.     Jones  No.  1  Mine. 

Sample. — Bituminous  coal;  Rich  Hill  field;  analyses  Nos.  11205,  11206,  11207,  and 
11208  (p  51). 

Mine. — Jones  No.  1,  a  shaft  mine  in  sec.  4,  T.  37  N.,  R.  31  W.,  2  miles  south  of 
Panama,  on  the  Missouri  Pacific  Railway. 

Coal  bed.- — Rich  Hill.  Carboniferous  age,  Pennsylvanian  series,  Cherokee  shale. 
Thickness,  5  feet.  The  bed  lies  practically  horizontal.  'Roof,  shale  1  foot  thick; 
floor,  soft  shale.     Cover  40  to  60  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  R.  D.  Killian 
on  November  16,  1910. 

Sample  11205  was  taken  at  the  face,  450  feet  east  of  the  shaft. 

Sample  11206  was  taken  at  the  face,  1,000  feet  southeast  of  the  shaft. 

Sample  11207  was  taken  at  the  face,  100  feet  east  of  the  shaft. 

At  each  of  the  points  sampled  the  coal  bed  was  5  feet  thick.  Above  the  coal  was  a 
"sulphur"  band  5  inches  thick,  which  was  overlain  by  the  shale  roof.  There  was 
shale  below  the  coal. 

A  composite  sample  was  made  by  combining  face  samples  11205, 11206,  and  11207. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
11208. 

Notes. — The  shaft  is  27  feet  deep;  the  mine  is  worked  by  the  room-and-pillar  system. 
At  the  time  of  sampling  the  coal  was  blasted  off  the  solid ;  the  daily  output  was  100 
tons. 

MONTANA. 

BLAINE  COUNTY. 

Cleveland.     Cook  Mine. 

Sample. — Subbituminous  coal;  Cleveland  field;  analysis  No.  14782  (p.  52). 
Mine.— Cook;  SW.  ^  sec.  35,  T.  30  N.,  R.  20  E.,  about  4  miles  northeast  of  Cleveland 
post  office. 
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Coal  bed. — Not  named;  Judith  River  formation;  Cretaceous  age.  The  bed  was 
measured  and  sampled  at  one  point  in  the  mine  by  C.  F.  Bowen  and  Harvey  Bassler 
on  September  22,  1912,  as  shown  below: 

Section  of  coal  bed  in  Cook  mine. 


Laboratory  No 

Roof.shale. 

Coal 

Clay 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


14782 
Ft.  In. 
1    3 
oO    5J 
1  10 


a  Not  included  in  sample. 

The  sample  was  taken  from  the  face  of  the  entry,  about  500  feet  from  the  mine 
mouth. 

Notes. — The  mine  was  operated  during  the  winter  months  and  has  an  output  of  about 
600  tons  a  year. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  541.     (In  press). 

CARBON  COUNTY. 

Bear  Creek.     No.  2  Mine. 

Sample. — Subbituminous  coal;  Red  Lodge  field;  analyses  Nos.  15145  and  15151; 
15146  and  15152;  15147  and  15153;  15148  and  15154;  15149  and  15155;  and  15150  and 
15156.    (pp.  52,  53). 

Mine. — No.  2,  a  drift  mine  in  sec.  6,  T.  8  S.,  R.  21  E.,  IJ  miles  west  of  Bear 
Creek,  on  the  Montana,  Wyoming  &  Southern  Railroad. 

Coal  bed. — No.  2,  Tertiary  age,  Fort  Union  formation.  Average  thickness,  6  feet 
6  inches;  dip,  about  5°  southwest,  not  uniform.  Roof,  dark  shale  4  to  10  feet  tliick, 
overlain  by  sandstone ;  floor,  soft  smooth  fire  clay.  Particles  of  the  roof  and  floor  did 
not  mix  with  the  coal  in  mining.     Cover  at  the  points  of  sampUng,  85  to  105  feet. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  O.  U.  Bradley  on 
November  28  to  30,  1912,  as  described  below : 

Sections  of  coal  bed  in  No.  2  mine. 


Section 

Laboratory  No 

Roof,  clay  (overlain  by  shale). 

Coal 

Coal,  bony 

Coal 

Clay  and  bony  coal 

Cx)al 

Clay  or  bony  coal 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

/  15145 
\  15151 

15146 

15147 

15148 

15152 

15153 

15154 

Fl.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

0  4 

0  6 

0  5 

0  7 

0  3 

0   i 

0  3 

0  3J 

2  7 

2  8 

4  lOJ 

2  8 

0  1 

0   * 

0  i 

0  3 

0  3i 

0  i 

0   1 

2  8 

3  i 

2  5 

6  2i 

6  4 

5  6J 

6  3? 

6  2k 

6  4 

5  6J 

6  31 

E 
15149 
15155 
Ft.  in. 
0    5 
0    2i 
2    5" 
0      4 
0    3 
0      i 
2    4* 


5    9 
5    9 


Section  A  (samples  15145  and  15151)  was  measured  on  a  pillar  between  rooms  9 
and  10,  off  north  entry  2. 

Section  B  (samples  15146  and  15152)  was  measured  at  the  face  of  room  10;  125  feet 
off  west  entry  1. 

Section  C  (samples  15147  and  15153)  was  measured  at  the  face  of  room  9,  45  feet 
off  east  entry  9. 
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Section  D  (samples  15148  and  15154)  was  measured  at  the  face  of  the  cut-through 
in  room  22,  off  east  entry  4. 

Section  E  (samples  15149  and  15155)  was  measured  at  the  face  of  room  11,  35  feet 
off  rock  tunnel  entry. 

A  composite  sample  was  made  by  mixing  samples  15146,  15147,  15148,  and  15149. 
The  results  of  an  ultimate  analysis  of  tliis  sample  are  shown  under  laboratory  No. 
15150. 

A  composite  sample  was  made  by  mixing  samples  Nos.  15152,  15153,  15154,  and 
15155.  The  results  of  an  ultimate  analysis  of  tliis  sample  are  shown  under  laboratory 
No.  15156. 

Notes. — The  coal  is  mined  by  the  room-and-pillar  system.  At  the  time  of  sampUng, 
the  coal  was  undercut  by  chain  cutting  machines  and  broken  down  with  FF  black 
blasting  powder.  None  of  the  coal  was  sliipped  as  run-of-mine.  The  tipple  was 
equipped  with  shaking  screens  12  feet  long  and  5  feet  wide  with  openings  2^  by  4 
inches,  screens  5  feet  wide  and  12  feet  long,  with  2-inch  openings,  and  a  revolving 
screen  12  feet  long  with  |  and  1|  inch  openings.  About  50  per  cent  of  the  coal  passed 
tlirough  the  larger  screens.  The  screenings  were  conveyed  by  an  aerial  tramway  to 
the  dirt  dump.  There  were  no  pickers  employed .  The  lumps  were  large  and  appeared 
to  be  clean  coal.  There  were  two  loading  tracks  with  a  capacity  of  20  empty  and  20 
loaded  cars.  The  daily  output  of  the  mine  was  about  800  tons.  The  intent  was  to 
increase  the  output  to  1,000  or  1,200  tons  when  the  No.  3  seam  is  opened. 

Bear  Creek.     North  Side  and  South  Side  Mines. 

Sample. — Subbituminous  coal;  Red  Lodge  field;  analyses  Nos.  15127  and  15133, 
15128  and  15132,  15129  and  15131,  15143  and  15144,  and  15130  and  15134  (p.  53). 

Mine. — The  North  Side  and  South  Side  mines  are  opened  by  drifts  in  sections  5 
and  6,  T.  8  S.,  R.  21  E.  The  tipple  is  1  mile  west  of  Bear  Creek,  on  the  Montana, 
Wyoming  &  Southern  Railroad. 

Coal  bed. — No.  3,  Tertiary  age.  Fort  Union  formation.  Average  thickness,  6  feet 
3  inches;  dip,  about  4°  southwest.  The  cleat  is  poorly  defined.  The  coal  bed  has 
two  irregular  bone  partings.  The  roof  is  a  dark  blue  shale  which  occasionally  comes 
down  with  the  coal;  above  the  shale  is  a  sandstone  cap  rock.  The  floor  is  a  soft 
smooth  fire  clay.  There  is  a  workable  coal  bed  80  feet  above  and  one  60  feet  below 
this  bed.  At  the  time  of  sampling,  particles  of  the  roof  and  floor  mixed  with  the 
coal  in  mining.     Cover  at  the  points  of  sampling,  75  to  130  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  South  Side  mine  on 
November  25,  1912,  and  at  one  point  in  the  North  Side  mine  on  December  1,  1912, 
by  0.  U.  Bradley,  as  described  below: 

Sections  of  coal  bed  in  South  Side  mine. 


Section 

Laboratory  No 

Roof,  blue  shale. 

Coal 

Clay  and  bone 

Coal 

Bone 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

/  15127 
\  15133 

15128 

15132 

Ft.  in. 

Ft.  in. 

5   6 

5   7 

oO   8 

aO   4 

0   7 

aO   4 

0  10 

1   9 

7  11 

7   8 

6  11 

7   4 

c 

15129 
15131 
Ft.  in. 
5      1 


oO 

0 

aO 


0    11 


7     2 
6     7 


a  Not  included  in  sample. 


Section  A  (samples  15127  and  15133)  was  measured  at  the  face  of  room  2,  off  north 
entry  1,  50  feet  in  from  entry. 
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Section  B  (samples  15128  and  15132)  was  measured  in  the  crosscut  from  the  main 
entry  to  the  back  entry,  350  feet  from  the  mouth  of  the  main  entry  and  75  feet  from 
the  face  of  the  back  entry. 

Section  C  (samples  15129  and  15131)  was  measured  at  the  face  of  the  first  south  back 
entry,  150  feet  from  the  main  slope. 

A  composite  sample  was  made  by  mixing  samples  15127,  15128,  and  15129.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory'  No.  15130. 

A  composite  sample  was  made  by  mixing  samples  15131,  15132,  and  15133.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  15134. 

Section  of  coal  bed  in  North  Side  viine. 


Laboratory  No 

Roof,  blue  shale. 

Coal 

Clay  and  bone 

Coal 

Bone 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


15144 

Ft. 

m. 

1 

11 

0 

1 

0 

6 

0 

1 

2 

11 

The  above  section  (samples  15143  and  15144)  was  measured  on  the  last  pillar  on 
the  second  west  main  entry,  500  feet  from  the  drift  mouth . 

Notes. — At  the  time  of  sampling  the  North  Side  mine  was  almost  worked  out; 
advance  work  being  completed.  It  was  estimated  that  all  the  pillars  would  be  with- 
drawn within  one  and  one-half  years.  Twenty-seven  inches  or  more  of  bottom  coal 
had  been  left  in  the  mine. 

The  South  Side  mine  was  a  new  mine  on  the  opposite  side  of  the  gulch  from  the 
North  Side  mine.  The  coal  was  delivered  to  the  North  Side  tipple  over  a  wooden 
trestle  1,600  feet  long,  with  a  4  per  cent  grade.  At  the  time  of  sampling  all  the  work- 
ings in  the  South  Side  mine  were  narrow.  The  coal  was  cut  in  the  4  to  8-iuch  parting 
with  machines  and  the  top  coal  mined  three  cuts  ahead  of  the  bottom  coal.  This 
was  the  first  mine  in  the  district  to  mine  the  bottom  coal  of  the  No.  3  bed;  the  lower 
bench  averages  27  inches  in  thickness.  The  coal  was  broken  down  with  FF  black 
blasting  powder.     Dynamite  was  sometimes  used  for  brushing  the  roof  and  floor. 

The  screening  equipment  consisted  of  shaking  screens  16  feet  long  and  6  feet  wide, 
in  three  sections:  an  8-foot  section  with  2-inch  openings,  a  4-foot  section  with  4-inch 
openings,  and  a  4-foot  section  with  6-inch  openings;  a  small  shaking  screen  14  feet 
long  and  6  feet  wide,  in  two  sections:  an  8-foot  section  with  IJ-inch  openings  and  a 
6-foot  section  with  1^-inch  openings;  and  a  revolving  screen  12  feet  long  with  |-inch 
openings.  Four  per  cent  of  the  coal  was  shipped  as  run-of-mine.  Sixty-five  per 
cent  of  the  coal  going  to  the  screens  passed  through  the  6-inch  openings.  Pickers 
were  employed  on  picking  tables.  The  lumps  were  large  and  had  a  good  appearance. 
There  were  three  loading  tracks  with  a  capacity  of  25  empty  and  25  loaded  cars. 
The  daily  output  was  300  tons.  There  was  about  600  acres  of  unmined  coal  tributary 
to  the  tipple. 

CHOUTEAU  COUNTY. 

Big  Sandy.     Mackton  Mine. 

Sample. — Subbituminous  coal;  Big  Sandy  field;  analyses  Nos.  14613  and  14615 
(p.  54). 

Mne.— Mackton;  NW.  \  SW.  \  sec.  18,  T.  28  N.,  R.  14  E.,  6  miles  nojtheast  of  Big 
Sandy. 
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Coal  bed. — Mackton.  Tertiary  age,  Fort  Union  formation.  Thickness  about  7A 
feet;  dip  40°  east. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  C.  F.  Bowen  and 
Harvey  Bassler  on  August  12,  1912,  as  shoAvn  below: 

Sections  of  coal  bed  in  Mackton  mine.. 


Section 

A 
14613 
Ft.  in. 

2    5 
oO    2 

0    6 
al     9 

2.   7 

7    5 
5    6 

B 

Laboratory  No 

14615 

Roof,  sandstone. 

Coal 

Ft.  in. 
1    5 

Bone 

aO    2 

Coal 

1     3 

Bone  and  coal 

o  1     3 

Coal 

3     5 

Floor,  sandstone. 

Thickness  of  bed 

7    6 

Thickness  of  coal  sampled 

6    1 

a  Not  included  in  sample. 

Section  A  (sample  14613)  was  measured  at  the  face  of  the  north  entry  on  the  second 
level,  335  feet  below  the  mouth  of  the  slope  and  140  feet  from  the  mouth  of  the  entry. 

Section  B  (sample  14615)  was  measured  at  the  face  of  the  south  entry  on  the  first 
level,  150  feet  below  the  mouth  of  the  slope  and  250  feet  south  of  the  mouth  of  the 
entry. 

Sample  14613  represents  perfectly  fresh  coal.  Sample  14615  represents  coal  on 
which  no  mining  had  been  done  for  nearly  a  year  and  was  probably  somewhat  weath- 
ered. 

Notes. — The  dip  and  thickness  of  the  bed  are  fairly  uniform  in  the  mine.  The  out- 
put was  about  100  tons  a  day  during  the  winter  months  but  was  less  in  the  summer 
season. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  128,  595. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  541,  1914.     (In  press.) 

CUSTER  COUNTY. 
Terry.     Cameron  Mine. 

Sample. — Lignite;  Terry  field;  analysis  No.  10677  (p.  54). 

Mine. — Cameron,  an  open-pit  mine  in  sec.  24,  T.  12  N.,  R.  50  E.,  about  4  miles  west  of 
Terry,  which  is  the  nearest  station  on  the  Northern  Pacific  Railway  and  the  Chicago, 
Milwaukee  &  St.  Paul  Railway.  The  mine  is  about  one-fourth  of  a  mile  south  of 
the  railroads. 

Lignite  bed. — Unnamed.  Tertiary  age,  Fort  Union  formation.  Thickness,  7  feet  5 
inches.  Roof,  soft  white  sandstone;  floor,  shale.  The  bed  was  measured  and  sampled 
at  one  point  in  the  pit  by  F.  A.  Herald  on  July  15,  1910,  as  described  below: 

Section  of  lignite  bed  in  Cameron  mine. 


Laboratory  No 

Roof,  soft  sandstone. 

Lignite 

Parting 

Lignite 

Lignite 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


10677 

Ft.  in. 

aO 

8 

aO 

8 

as 

4 

3 

5 

8 

1 

3 

5 

a  Not  included  in  sample. 
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The  3  foot  4  inch  bench  above  the  part  sampled  wag  apparently  as  good  lignite 
as  the  lower  part  of  the  bed,  although  it  was  reported  at  the  mine  that  it  burns  quickly 
and  does  not  give  out  as  much  heat.  At  the  time  of  sampling  the  mine  was  worked 
as  an  open  pit  and  the  output  was  only  one  or  two  wagon  loads  a  day. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  246. 

Westmore.     Prospect. 

Sample. — Lignite;  Baker  field;  analysis  No.  10910  (p.  54). 

Mine. — Prospect  opening  in  sec.  34,  T.  6  N.,  E..  57  E.,  about  17  miles  south  of  West- 
more,  which  is  the  nearest  railroad  station  on  the  Chicago,  Milwaukee  &  St.  Paul 
Railway. 

Lignite  bed. — Unnamed.  Tertiary  age,  Fort  Union  formation.  Thickness,  4  feet 
3  inches.  Above  the  lignite  is  2  inches  of  bituminous  shale,  overlain  by  a  top  clay. 
On  account  of  the  excessive  amount  of  water  in  the  opening  the  character  of  the 
floor  could  not  be  determined.  The  bed  was  sampled  by  C.  F.  Bowen  on  September 
13,  1910.     At  the  time  this  sample  was  taken  the  prospect  was  not  being  worked. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  220. 

DAWSON  COUNTY. 

Glendive.     Prospect. 

Sample. — Lignite;  Sidney  field;  analysis  No.  10914  (p.  54). 

M?ie.— Prospect  in  SW.  i  sec.  31,  T.  18  N.,  E.  57  E.,  15  miles  northeast  of  Glendive, 
which  is  the  nearest  station  on  the  Northern  Pacific  Railway. 

Lignite  bed. — B.  Tertiary  age.  Fort  Union  formation.  Thickness,  5  feet.  Roof, 
white  clay;  floor,  grayish  clay.  The  bed  was  sampled  by  Eugene  Stebinger  on  July 
25,  1910.  The  sample  was  taken  on  the  right  wall,  25  feet  from  the  outcrop.  The 
entry  was  caved  and  evidently  had  not  been  worked  for  some  years. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull,  471,  1912,  p.  297. 

Glendive.     Snyder  Mine. 

Sample. — Lignite;  Glendive  field;  analysis  No.  11045  (p.  54). 

Mn^-.— Snyder,  NW  \  sec.  27,  T.  17  N.,  R.  55  E.,  about  6^  miles  north  of  Glendive, 
which  is  the  nearest  station  on  the  Northern  Pacific  Railway.  The  mine  is  about  6 
miles  from  the  railroad. 

Lignite  bed. — Second  or  middle  bed,  not  named.  Tertiary  age,  Fort  Union  formation. 
Thickness,  about  8  feet.  The  bed  was  sampled  at  one  point  in  the  mine  by  J.  H. 
Hance  on  October  4,  1910.  The  sample  was  taken  at  the  working  face,  about  80 
feet  from  the  mine  mouth. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  130,  610. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  278. 

FERGUS  COUNTY. 

Hilger.     Stone  Mine. 

Sample. — Subbituminous  coal,  Lewistown  field;  analysis  No.  14495  (p.  54). 

Mne.— Stone;  sec.  8,  T.  19  N.,  R.  19  E.,  about  13  miles  north  of  Hilger. 

Coal  bed. — Not  named.  Cretaceous  age,  Judith  River  formation.  The  bed  was 
measured  and  sampled  at  one  point  in  the  mine  by  C.  F.  Bowen  and  Harvey  Bassler 
on  July  26,  1912,  as  shown  below: 
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Laboratory  No. 
Roof,  shale. 
Coal 


Clay 

Coal 

Shale 

Coal 

Shale 

Coal 

Sandstone. 
Bone 


Coal. 
Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


14493 

Ft.  in. 

2  0 

oO  7 

0  8 

oO  4 

0  6 

oO  2 

0  9 

oO  2 

oO  5 

0  5+ 

6+  0 

4  4 


a  Not  included  in  sample. 

The  sample  was  taken  at  the  face  of  the  entry,  140  feet  from  the  mine  mouth  and 
represents  fresh  coal. 

Notes. — At  the  time  of  sampHng  the  mine  was  not  a  regular  producer.  The  coal 
was  used  chiefly  as  fuel  for  traction  engines. 

For  a  description  of  the  geologic  relations  of  this  bed  see  U.  S.  Geol.  Survey  Bull. 
541. 

FLATHEAD  COUNTY. 

Flathead  Biver.    Outcrop. 

Sample. — Subbituminous  coal;  Glacier  Park  field;  analysis  No.  12786  (p.  55). 

Location. — Natural  outcrop  in  bank  of  North  Fork  of  Flathead  River,  in  sec.  33, 
T.  34  N.,  R.  20  W. 

Coal  bed. — Not  named.  Tertiary  age.  The  bed  was  measured  and  sampled  below 
water  level  by  M.  R.  Campbell  on  October  2,  1911,  as  follows: 

Section  of  coal  bed  in  outcrop  in  sec.  S3,  T.  34  N.,  R.  20  W. 


Laboratory  No. 

Coal 

Clay 

Coal , 

Clay 

Coal 

Clay 

Coal 


Thickness  of  bed 

Thickness  of  coal  sarnpled . 


Ft. 

in. 

2 

6 

aQ 

8 

1 

0 

OO 

2 

oO 

10 

OO 

8 

OO 

11 

6 

9 

3 

6 

o  Not  included  in  sample. 

Notes. — The  coal  represented  by  the  sample  was  weathered.  At  the  time  the 
sample  was  taken,  no  coal  had  been  mined  in  this  valley. 

MISSOULA  COUNTY. 

Missoula.    Hell  Gate  Mine. 

Sample. — Subbituminous  coal;  analyses  Nos.  13541  and  13542. 

Mine.— Hell  Gate,  a  slope  mine  in  sec.  4,  T.  13  N.,  R.  19  W.,  2  miles  north  of 
Missoula. 

Coal  bed. — Unnamed;  in  Tertiary  lake  beds,  probably  the  White  River  formation 
of  Oligocene  age. 
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Sample  13541  was  taken  by  J.  T.  Pardee  on  September  30,  1911,  from  coal  in  the 
bunker  at  the  mouth  of  the  mine  and  represented  run-of-mine  coal  from  a  bed 
6  feet  thick  m  the  east  entry. 

Sample  13542,  as  reported,  was  taken  by  H.  L.  Shapard  in  the  east  entry,  300  feet 
from  the  slope,  and  represented  6  feet  10  inches  of  coal. 

Notes. — At  the  time  the  mine  was  visited  the  coal  was  used  for  local  purposes. 
It  slacks  on  exposure  and  will  not  stand  storage  nor  transportatiim  to  any  considerable 
distance. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  531,  p.  241. 

MUSSELSHELL  COUNTY. 

Painted  Rock.     Sholz  Mine. 

Sample. — Subbitiuniuous  coal;  analysis  No.  15114  (p.  55). 

Mine. — Sholz,  a  drift  mine  near  the  Great  Northern  Railway,  NW.  J  sec.  14,  T.  5.  N., 
R.  22  E.,  near  Painted  Rock. 

Coal  bed. — Unnamed.  Cretaceous  age;  Judith  River  formation;  lenticular,  maxi- 
mum thickness  44  inches. 

The  bed  was  measured  and  sampled  at  one  place  in  the  mine  by  E.  G.  Woodruff  on 
September  10,  1912. 

The  mine  consisted  of  two  drifts,  a  north  one  110  feet  long,  and  a  south  one  80  feet 
long.  The  sample  was  taken  from  a  working  face  at  the  end  of  the  longer  drift,  and 
represents  2  feet  11  inches  of  coal.  There  was  shale  interlaminated  with  coal  above 
the  part  sampled,  and  sandy  shale  below  it. 

ROSEBUD  COUNTY. 

Bighorn.     Prospect. 

Sample. — Subbituminous  coal;  TuUock  Creek  field;  analysis  No.  14755  (p.  55). 

Location. — Prospect  in  the  NW.  J  NE.  I  sec.  2,  T.  4  N.,  R.  35  E.,  on  Unknown 
Creek,  62  miles  east  of  Bighorn.     No  railroad  connection. 

Coal  bed. — Not  named.  Cretaceous  or  Tertiarj^  age;  Lance  formation.  Character, 
variable  and  lenticular. 

The  bed  was  measured  and  sampled  by  C.  E.  Lesher  and  G.  S.  Rogers  on  September 
18,  1912. 

Section  of  coal  bed  in  prospect,  6^  miles  east  0/  Bighorn. 

Laboratory  No 14755 

Roof,  shale  and  thin  sandstone.  .     Ft.  In. 

Coal.... I      <^     1. 

Sandstone 

Shale - 

Coal ■ 

Bone 

Coal 

Coal,  dirty 

Coal,  hard 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


10 

1 

oO 

1 

0 

H 

oO 

If 

0 

« 

0 

3 

1 

2i 

3 

2} 

2 

9i 

a  Not  included  in  sample. 

The  sample  was  taken  10  feet  from  the  surface  at  a  freshly  exposed  face,  but  probably 
represented  coal  from  the  weathered  part  of  the  bed.  No  mining  had  been  done  at 
this  prospect. 
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TETON  COUNTY. 

Browning.    J.  M.  Stone  Prospect. 

Sample. — Bituminous  coal;  Blackfoot  field;  analysis  No.  12602  (p.  55). 

Mine.— J.  M.  Stone  prospect,  SE.  {  sec.  35,  T.  36  N.,  R.  12  W.,  on  middle  fork  of 
Milk  River,  22  miles  northwest  of  Browning. 

Coal  bed. — The  bed  occurs  at  the  top  of  a  coarse  gray  sandstone  formation  of  Upper 
Cretaceous  age.  Roof,  clay-shale  2  feet  thick,  overlain  by  gray  sandstone;  floor,  clay. 
Thickness,  2  feet  8  inches;  dip,  40°  northeast.  The  bed  is  in  a  folded  and  faulted  belt 
of  rocks.  The  coal  is  without  a  parting,  and  has  a  fine  cubic  grain,  a  graphite  black 
color,  and  a  jointed  structure  suggesting  torsion  due  to  folding.  The  bed  was  measured 
and  sampled  at  one  point  in  the  mine  by  Eugene  Stebinger  on  September  10,  1911. 

Notes. — The  sample  was  cut  from  the  face  of  the  entry,  50  feet  in.  The  coal  was 
probably  slightly  weathered.     Mined  only  occasionally  for  domestic  use. 

Cut  Bank.     Allison  Prospect. 

Sample. — Bituminous  coal;  analysis  No.  12494  (p.  55). 

Mne.— Prospect  of  A.  E.  Allison,  NE.  i  sec.  29,  T.  34  N.,  R.  6  W.,  on  Cutbank 
Creek,  5  miles  northwest  of  Cut  Bank. 

Coal  bed. — An  unnamed  coal  bed  occurring  225  feet  above  the  base  of  the  Two  Medi- 
cine formation.  Upper  Cretaceous  age.  Lies  nearly  flat,  dipping  only  about  40  feet 
per  mile  westward.  Roof  and  floor  are  both  gray  clay,  the  coal  lays  on  a  persistent 
massive  gray  sandstone  bedrock  30  to  50  feet  thick. 

The  coal  is  1  foot  10  inches  thick  and  is  very  dirty,  containing  occasional  streaks  of 
clean  hard  coal.  The  bed  was  measured  and  sampled  by  Eugene  Stebinger  on  July 
24,  1911. 

Notes. — The  sample  represents  partly  weathered  coal  from  the  prospect  entry,  under 
25  feet  of  cover.     Attempts  to  sell  this  coal  for  local  use  were  not  successful. 

Cut  Bank.     Prospect. 

Sample. — Bituminous  coal;  analysis  No.  14109  (p.  55). 

Mne.— Prospect  open  cut;  SW.  J  sec.  26,  T.  33  N.,  R.  6  W.;  on  bank  of  Spring 
Creek,  4  miles  southwest  of  Cut  Bank. 

Coal  bed. — An  unnamed  coal  bed  occurring  225  feet  above  the  base  of  the  Two  Medi- 
cine formation,  Upper  Cretaceous  age.  Thickness,  11  inches.  Bed  lies  almost  flat, 
dipping  only  40  feet  to  the  mile  to  the  west.  The  roof  and  floor  are  both  of  gray  clay. 
The  coal  is  clean,  with  well-marked  joint  planes.  The  bed  was  measured  and  sampled 
by  Eugene  Stebinger  on  June  13,  1912. 

The  sample  was  taken  in  a  fresh  open  cut  under  4  feet  of  cover,  and  represents  partly 
weathered  coal. 

Valier.     Blair  Mine. 

Sample. — Bituminous  coal;  VaUer  field;  analysis  No.  12427  (p.  55). 

Mine.— A.  G.  Blair,  a  drift  mine  in  the  NW.  {  sec.  32,  T.  31  N.,  R.  5  W.,  on  Birch 
Creek,  8  miles  northwest  of  Valier. 

Coal  bed. — The  only  workable  bed  occurring  at  the  top  of  the  Eagle  sandstone,  of 
Upper  Cretaceous  age.  The  bed  lies  nearly  flat,  dipping  westward  only  20  to  30  feet  to 
the  mile.  Roof,  dark  gray  clay-shale,  containing  a  few  lenses  of  massive  gray  sandstone 
lying  directly  on  the  coal;  floor,  clay.  The  bed  was  measured  and  sampled  at  one 
place  in  the  mine  by  Eugene  Stebinger  on  July  12,  1911,  as  described  below. 
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Section  of  coal  bed  in  Blair  mine. 


Laboratory  No 

Coal 

Bone 

Coal 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12427 
Ft.  in. 

0  5 
oO      2 

1  10 

2  5 
2      3 


a  Not  included  in  sample. 

Notes. — The  sample  was  taken  at  the  face  of  a  new  entry  in  150  feet,  in  freshly  mined 
coal.  The  upper  5  inches  was  hard  coal  with  shiny  black  faces  and  showing  some 
whitish  dirt.  The  bone  parting  was  persistent  and  regular.  The  lower  bench,  1  foot 
10  inches  thick,  was  hard  and  fairly  clean,  with  prominent  joint  planes,  causing  the 
coal  to  break  in  large  blocks.  At  the  time  of  sampling  the  mine  was  worked  inter- 
mittently, employing  up  to  10  men,  supplying  a  local  trade  in  the  vicinity  of  Valier 
and  competing  successfully  with  coal  from  the  Great  Falls  field  and  Canadian  coal 
from  Lethbridge,  Alta. 

VALLEY  COUNTY. 

Antelope.     Richardson  Mine. 

Sample. — Lignite;  Plentywood  field;  analysis  No.  14614  (p.  55). 

Mn€.— Richardson;  a  drift  mine  in  NW.  \  NE.  J  sec.  21,  T.  34  N.,  R.  55  E.,  3  miles 
west  of  Antelope  and  12  miles  southeast  of  Plentywood. 

Lignite  bed. — Designated  as  "Richardson  bed  "  by  the  United  States  Geological  Sur- 
vey. The  bed  lies  about  800  feet  above  the  base  of  the  Fort  Union  formation  of  Ter- 
tiary age.  Quality  and  tlxickness  irregular.  Dip,  about  3^  feet  per  thousand  south- 
eastward. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  C.  M.  Bauer,  on 
August  12,  1912,  as  described  below: 

Section  of  lignite  bed  in  Richardson  mine. 


Laboratory  No 

Roof,  carbonaceous  shale. 

Lignite 

Shale,  blue 

Lignite 

Floor,  bro-\vn  shale. 

Thickness  of  bed 

Thickness  of  lignite  sampled. 


14614 

Ft.  in. 

3    1 

aO    5 

5    2 


a  Not  In^uded  in  sample. 

The  sample  was  collected  200  feet  north  of  the  opening  on  the  east  side  of  the  entry, 
under  75  feet  of  cover. 

Notes. — The  lignite  of  this  mine  is  representative  of  lignite  mined  in  this  part  of 
Mpntana. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed,  see  U.  S.  Geol.  Survey 
Bull.  541. 

Bainville.    Red  Bank  Mine. 

Sample. — Lignite;  Culbertson  field;  analysis  No.  10898  (p.  55). 

Mine. — Red  Bank,  an  open-pit  mine  in  sec.  10,  T.  28  N.,  R.  59  E.,  8  miles  northeast 
of  Bain\dre,  which  is  the  nearest  station  on  the  Great  Northern  Railway. 

Lignite  bed.—G,  of  the  United  States  Geological  Survey.  Early  Eocene  age,  Fort 
Union  formation.    Thickness,  5  feet  6  inches.    The  lignite  is  mined  by  stripping  the 
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clay  and  soil  from  the  surface.  The  bed  was  sampled  at  one  place  in  the  pit  by  A.  L. 
Beekly  on  September  1,  1910.  The  upper  5  feet  of  the  bed  was  comparatively  diy; 
the  lower  6  inches  was  wet.  The  sample,  which  represents  the  full  thickness  of  the 
bed,  was  taken  at  the  face. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  347. 

CULBERTSON.     BrUEGGER  MiNE. 

Sample. — Lignite;  Culbertson  field;  analysis  No.  10724.    (p.  56.) 

Mine. — Bruegger;  sec.  8,  T.  28  N.,  R.  56  E.;  3  miles  north  of  Culbertson,  on  the 
Great  Northern  Railway. 

Lignite  bed. — E  bed  of  the  United  States  Geological  Survey.  Tertiary  age.  Fort 
Union  formation.     Thickness,  7  feet.     Roof,  a  gray  clay  shale;  floor,  blue  clay. 

The  lignite  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  A.  L.  Beekly 
on  July  26,  1910.  The  sample  was  taken  about  75  feet  north  of  the  mine  opening 
and  represents  7  feet  of  lignite,  the  thickness  of  the  bed.  The  lower  2J  feet  was 
hard  lignite,  the  next  2^  feet  was  somewhat  slacked  and  broken,  and  the  upper  2  feet 
was  hard  lignite.     The  roof  was  a  shaly  clay,  and  the  floor  blue  clay. 

Notes. — In  1910  the  mine  was  worked  only  in  the  winter  and  the  output  was  small. 

For  analyses  and  descriptions  of  other  samples  of  lignite  from  this  mine,  see  Bull. 
22,  Bureau  of  Mines,  1913,  pp.  135,  630. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Surv^ey 
BuU.  471,  1912,  p.  345. 

Culbertson.    Butterfield  Mine. 

Sample. — Lignite;  Culbertson  field;  analysis  No.  10727  (p.  56). 

Mne.— Butterfield,  in  sec.  3,  T.  27  N.,  R.  56  E.,  3f  miles  southeast  of  Culbertson, 
which  is  the  nearest  station  on  the  Great  Northern  Railway. 

Lignite  bed. — DD  bed  of  the  United  States  Geological  Survey.  Tertiary  age.  Fort 
Union  formation.     Thickness,  6  feet.     Roof,  sandy  shale;  floor,  clay. 

The  bed  was  sampled  by  A.  L.  Beekly  on  July  18,  1910.  The  sample  was  taken 
about  150  feet  from  the  mouth  of  the  entry,  the  upper  18  inches  being  left  to  support 
the  roof,  and  represents  only  the  lower  4J  feet  of  the  bed. 

Notes. — The  lignite  is  hard  and  of  fair  equality.  The  woody  structure  is  so  e\'ident 
that  it  is  often  difficult  to  determine  whether  it  is  "wood"  or  coal.  The  lignite  is 
tough  and  elastic  and  requii-es  a  strong  blasting  powder.  At  the  time  of  sampling  the 
mine  Avas  small  and  produced  only  5  or  6  wagon  loads  a  day  during  the  Avinter  season. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  340. 

Culbertson.     Dempsey  Mine. 

Sample.— Lignite;  Culbertson  field;  analysis  No.  10725  (p.  56). 

Mine. — Dempsey,  in  sec.  34,  T.  28  N.,  R.  56  E.,  3  miles  southeast  of  Culbertson, 
which  is  the  nearest  station  on  the  Great  Northern  Railway. 

Lignite  bed. — E  bed  of  the  United  States  Geological  Survey.  Tertiary  age,  Fort 
Union  formation.  Thickness,  6  feet  6  inches.  Roof,  sandy  clay;  floor,  shaly  clay. 
The  lignite  is  free  from  partings  and  consists  of  alternating  hard  and  soft  layers;  part 
of  the  bed  is  brown. 

The  bed  was  sampled  at  one  point  in  the  mine  by  A.  L.  Beekly  on  July  21,  1910. 

Sample  10725  was  taken  at  the  face,  about  60  feet  northeast  of  the  mouth. 

Notes. — The  mine  was  not  being  worked  at  the  time  the  sample  was  taken. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Sur- 
vey Bull.  471,  1912,  p.  345. 

47664°— Bull.  85—14 16 
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CULBERTSON.       PrOSPECT. 

Sample.— Lignite;  Culbertson  field ;  analysis  No.  10726  (p.  56). 

Mine. — Prospect,  in  sec.  34,  T.  28  N.,  R.  56  E.,  3  miles  southeast  of  Culbertson,  on  the 
Northern  Pacific  Railway. 

Lignite  bed. — F  bed  of  the  United  States  Geological  Survey.  Tertiary  age.  Fort 
Union  formation.  Thickness,  7  feet.  Roof,  sandy  shale;  floor,  blue  clay.  The 
lignite  is  soft  brown. 

The  bed  was  sampled  at  one  point  in  the  mine  by  A.  L.  Beekly  on  July  21,  1910. 
The  sample  was  taken  in  the  entry,  about  50  feet  from  the  mouth  of  the  entry,  and  rep- 
resents 7  feet  of  lignite,  the  thickness  of  the  bed. 

Notes. — This  prospect  is  about  one-half  mile  from  the  Peck  mine.  It  was  not  being 
worked  at  the  time  the  sample  was  taken. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  345. 

Froid.     Astrope  Mine. 

Sample. — Lignite;  Culbertson  field;  analysis  No.  11005  (p.  56). 

Mine. — The  Astrope,  a  local  mine  in  sec.  15,  T.  29  N.,  R.  55  E.,  5^  miles  southwest 
of  Froid,  which  is  the  nearest  station  on  the  Bainville  and  Plenty  wood  branch  of  the 
Great  Northern  Railway. 

Lignite  bed. — F  of  the  United  States  Geological  Survey,  early  Eocene  age,  Fort  Union 
formation.  Thickness,  6  feet.  The  upper  1  foot  is  soft,  dirty  lignite.  The  bed  was 
sampled  at  one  point  in  the  mine  by  A.  L.  Beekly  on  September  14,  1910.  The  sample 
was  taken  in  the  mine  115  feet  north  of  the  mine  mouth,  and  represents  the  lower  5  feet 
of  the  bed. 

Notes. — At  the  time  of  sampling  the  output  was  1  to  3  tons  a  day  . 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  348. 

Froid.     Prospect. 

Sample. — Lignite;  Culbertson  field;  analysis  No.  11004  (p.  56). 

Location.— A  well  in  sec.  11,  T.  29  N.,  R.  55  E.,  3J  miles  southwest  of  Froid,  w^hich 
is  the  nearest  station  on  the  Bainville  and  Plentywood  branch  of  the  Great  Northern 
Railway. 

Lignite  bed. — F  of  the  United  States  Geological  Survey,  early  Eocene  age.  Fort  Union 
formation.  Thickness,  7  feet,  10  inches.  Roof,  clay;  floor,  clay.  There  were  no 
partings  in  the  coal. 

The  bed  was  sampled  in  the  well  by  A.  L.  Beekly  on  September  14,  1910.  The 
well,  which  was  6  feet  in  diameter,  penetrated  the  bed  at  a  depth  of  30  feet  below 
the  surface. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Survey 

Bull.  471,  1912,  p.  348. 

Medicine  Lake.     Belgon  Mine. 

Sample. — Lignite;  Culbertson  field;  analysis  No.  10899  (p.  56). 

Mine. — Belgon,  an  open-pit  mine  in  sec.  4,  T.  31  N.,  R.  59  E.,  15  miles  east  of  Medi- 
cine Lake,  which  is  the  nearest  station  on  the  Bainville  and  Plentywood  branch  of  the 
Great  Northern  Railway. 

Lignite  bed. — No  name.  Early  Eocene  age.  Fort  Union  formation.  Thickness, 
10  feet. 

The  bed  was  measured  and  sampled  at  one  point  in  the  pit  by  A.  L.  Beekly  on 
September  6,  1910. 

The  sample  was  taken  from  the  fresh  working  face  where  the  bed  was  10  feet  thick, 
and  represents  7  feet  6  inches  of  hard,  tough  lignite,  with  a  woody  grain.     There  was  1 
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foot  6  inches  of  soft,  brownish-black  lignite  above  the  part  sampled  and  1  foot  of  wet , 
muddy  lignite  below  it.     The  roof  was  shale. 

For  a  description  of  the  geologic  relations  of  the  lignite  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  350. 

Medicine  Lake.     Coal  Ridge  Mine. 

Sample. — Lignite;  Culbertson  field;  analysis  No.  11002  (p.  56). 

Mine. — Coal  Ridge,  a  drift  mine  in  sec.  8,  T.  34  N.,  R.  58  E.,  about  22  miles  northeast 
of  Medicine  Lake,  which  is  the  nearest  station  on  the  Bainville  and  Plentywood  branch 
of  the  Great  Northern  Railway. 

Lignite  bed. — Known  as  the  Coal  Ridge,  early  Eocene  age,  I'ort  Union  formation. 
Thickness,  10  to  16  feet.     The  bed  becomes  thinner  toward  the  west. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  A.  L.  Beckly  on 
September  23,  1910. 

The  sample  was  taken  at  the  face  of  the  entry,  about  400  feet  from  the  mine  mouth, 
where  the  bed  was  10  feet  thick.  The  sample  represents  6  feet  6  inches  of  lignite. 
The  upper  2  feet  are  left  for  roof,  and  the  lower  1  foot  6  inches  for  floor. 

Notes. — The  outcrop  lignite  was  badly  slacked  and  contained  thin  streaks  of  shale. 
The  lignite  at  the  outcrop  was  14  feet  thick. 

At  the  time  of  sampling  the  mine  was  small,  producing  only  about  3  tons  a  day. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Siu-vey 
Bull.  471,  1912,  p.  352. 

Medicine  Lake.     Jones  Mine. 

Sample. — Lignite;  Culbertson  field;  analysis  No.  11006  (p.  56). 

Mine. — ^Jones,  in  sec.  30,  T.  33  N.,  R.  56  E.,  6  miles  northeast  of  Medicine  Lake, 
which  is  the  nearest  station  on  the  Bain\dlle  and  Plentywood  branch  of  the  Great 
Northern  Railway. 

Lignite  bed. — Locally  known  as  Jones.  Early  Eocene  age.  Fort  Union  formation. 
Thickness,  about  7  feet.  Above  the  coal  is  a  sandy  clay;  in  mining,  1  foot  6  inches  of 
coal  is  left  for  roof. 

The  bed  was  sampled  at  one  point  in  the  mine  by  A.  L.  Beekly  on  September  19, 1910. 
The  sample  was  taken  250  feet  south  of  the  entry  mouth  and  represents  5  feet  6 
inches  of  lignite.     At  the  time  of  ^sampling  the  output  was  3  to  5  tons  a  day. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  351. 

Medicine  Lake.    Ted  Young  Mine. 

Sample. — Lignite;  Culbertson  field;  analysis  No.  11003  (p.  56). 

Mine. — Ted  Young,  a  drift  mine  in  sec.  6,  T.  31  N.,  R.  56  E.,  2^  miles  southeast  of 
Medicine  Lake,  which  is  the  nearest  station  on  the  Bainville  and  Plentywood  branch 
of  the  Great  Northern  Railway. 

Lignite  bed. — Locally  known  as  Young.  Early  Eocene  age,  Fort  Union  formation. 
Thickness,  3  feet  6  inches.  The  bed  was  measured  and  sampled  at  one  point  in  the 
mine  by  A.  L.  Beekly  on  September  17,  1910.  The  sample  was  taken  about  300  feet 
southeast  of  the  entry  mouth  and  represents  3  feet  6  inches,  the  thickness  of  the  bed, 
of  hard,  black,  clean  lignite. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  349. 

MoNDAK.     Open  Pit  Mine. 

Sample. — Lignite;  Culbertson  field;  analysis  No.  10900  (p.  57). 
Mine. — Open  pit  in  sec.  19,  T.  27  N.,  R.  59  E.,  7  miles  northwest  of  Mondak,  on  the 
Great  Northern  Railway,  and  IJ  miles  from  the  railway. 
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Lignite  bed. — G  of  the  United  States  Geological  Survey.  Early  Eocene  age,  Fort 
Union  formation.  Thickness,  4  feet  6  inches.  The  lignite  is  brownish  black.  The 
clay  overburden,  10  feet  thick,  is  removed  in  mining. 

The  bed  was  sampled  at  one  place  in  the  pit  by  A.  L.  Beekly  on  August  23, 1910. 
The  iipper  2  feet  of  the  coal  is  more  or  less  weathered  and  soft,  and  the  sample  does  not 
include  this  part  of  the  bed. 

For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol.  Sur- 
vey Bull.  471,  1912,  p.  342. 

Plentywood.     Pierce  Mine. 

Sample. — Lignite;  Plentywood  field;  analysis  No.  14670  (p.  57). 

Mine.— Pierce;  in  SE.  i  sec.  10,  T.  35  N.,  R.  55E.,  2§  miles  northeast  of  Plentywood. 

Lignite  bed. — Designated  as '  'Richardson  bed  "  by  the  United  States  Geological  Sur- 
vey. The  bed  lies  about  800  feet  above  the  base  of  the  Fort  Union  formation  of 
Tertiary  age.  At  the  point  of  sampling  it  is  overlain  by  about  30  feet  of  Fort  Union 
cover  and  30  feet  of  glacial  drift.  Quality  and  thickness,  irregular.  Dip,  about  3  feet 
per  thousand  southeastward. 

The  bed  was  measiu-ed  and  sampled  at  one  point  in  the  mine  by  C.  M.  Bauer  on 
August  20,  1912,  as  described  below: 

Section  of  lignite  bed  in  Pierce  mine. 


Laboratory  No 

Roof,  carbonaceous  shale. 

Lignite '. 

Stiale 

Lignite 

Shale 

Lignite,  containing  gypsum . 

Clay 

Lignite 

Floor  shale. 

Thickness  of  bed 

Thickness  of  lignite  sampled. 


4670 

Ft.  in. 

0 

a 

on 

8 

0 

6 

aO 

3 

9 

0 

aO 

7 

3 

9 

8 

0 

6 

6 

"  Excluded  from  sample. 

The  above  section  (sample  14670)  was  measured  in  the  mine,  250  feet  northwest  of 
the  opening. 

Notes. — For  a  description  of  the  geologic  relations  of  this  lignite  bed  see  U.  S.  Geol. 
Survey  Bull.  541. 

NEVADA. 

ESMERALDA  COUNTY. 

COALDALE.       DaRMS    MiNE. 

Sample. — Bituminoua  coal;  Coaldale  field;  analysis  No.  13978  (p.  57). 

Mine. — Darms,  a  slope  mine  in  NE.  \  sec.  33,  T.  2  N.,  R.  37  E.;  3J  miles  southeast 
of  Coaldale,  on  the  Tonopah  &  Goldfield  Railroad. 

Coal  bed. — C.  Tertiary  (Eocene  or  Miocene)  age.  Thickness,  variable.  Dip  vari- 
able, being  60°  NE.  at  the  outcrop,  77°  at  245  feet  down  the  slope,  and  10°  at  280  feet. 
Strike,  N.  53°  W. 

The  bed  was  measiired  and  sampled  by  J.  H.  Hance  on  March  7,  1912.  Sample 
13978  was  taken  in  a  drift  off  the  slope,  300  feet  from  the  mouth  of  the  slope  and  20 
feet  from  the  slope.  The  sample  represents  7  feet  of  impure  coal,  the  thickness  of  the 
bed. 
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For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  531,  1913,  p.  321. 

CoALDALE.     Nevada  Mine. 

Sample. — Bituminous  coal;  Coaldale  field;  analyses  Nos.  13979,  13980,  and  14409 
(p.  57). 

i/ine.— Nevada,  a  slope  mine  inS.  h  of  SE.  \  sec.  29,  T.  2  N.,  R.  37  E.,  3*  miles  south- 
east of  Coaldale,  on  the  Tonopah  &  Goldfield  Railroad. 

Coal  bed. — C.  Tertiary  (Eocene  or  Miocene)  age;  dip  variable.  The  bed  is  cut  off 
to  the  south  by  a  fault. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  H.  Hance  on 
March  8,  1912. 

Notes. — Sample  13979  was  taken  at  a  point  in  the  slope  150  feet  from  the  mouth  and 
represents  9  feet  of  impure  coal,  the  entire  thickness  of  the  bed.     Sample  dry. 

Sample  13980  was  taken  at  a  place  in  the  mine  100  feet  from  the  mouth  and  repre- 
sents 8  feet  of  impure  coal,  the  entire  tliickness  of  the  bed. 

Sample  14409  was  taken  from  a  block  of  coal  representing  a  bench  12  inches  thick 
in  the  mine.  Tliis  block  was  sent  by  freight  to  Washington  and  the  sample  was  cut 
by  M.  R.  Campbell  on  July  17,  1912.  The  sample  is  supposed  to  represent  the  best 
coal  in  the  bed. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  531,  1913,  p.  320. 

NEW   MEXICO. 

BERNALILLO  COUNTY. 

Albuquerque.     Holmes  Mine. 

Sample. — Bituminous  coal;  Tijeras  field;  analysis  No.  12650  (p.  57). 

Mine. — Holmes;  a  prospect  drift  entry  in  SW.  ^  sec.  6,  T.  10  N.,  R.  6  E.,  about  25 
miles  east  of  Albuquerque. 

C'oaZ6ec/.^Not  named.  Cretaceous  age;  Mesaverde  formation.  Thickness,  6  inches 
to  2  feet  3  inches.  There  is  shale  above  and  below  the  coal.  The  coal  is  impiu-e  and 
badly  crushed. 

The  bed  was  measiired  and  sampled  by  W.  T.  Lee  on  July  17,  1911. 

The  sample  was  taken  300  feet  from  the  mouth  of  the  entry  from  a  fresh  face  where 
the  coal  was  2  feet  3  inches  thick.  The  same  bed  in  other  parts  of  the  entry  was  only 
6  inches  thick.     The  differences  were  probably  due  to  crushing. 

For  a  description  of  the  geologic  relations  of  tliis  coal  bed  see  U.  S.  Geol.  Siurvey 
Bull.  471,  1912,  p.  576. 

COLFAX  COUNTY. 

Dawson.     Dawson  No.  2  Mine. 

Sample.. — Bituminous  (coking)  coal;  Raton  field;  analyses  Nos.  12233,  12234,  and 
12235  (p.  57). 

Mne.— Dawson  No.  2,  a  drift  mine  in  the  Dawson  district.  The  Dawson  mines  are 
in  sees.  1,  2,  11,  and  12,  T.  29  N.,  and  sees.  35  and  36,  T.  28  N.,  R.  20  E.,  at  Dawson, 
on  the  El  Paso  &  Southwestern  Railroad. 

Coal  bed. — "Raton."  Cretaceous  age,  Vermejo  formation.  Average  thickness,  6 
feet;  dip,  1°  northwest;  cleat,  east  and  west.  Roof,  sandstone;  floor,  usually  smooth 
clay  and  shale.     Cover  at  points  of  sampling,  250  feet. 
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The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  C.  Roberts  on 
May  17,  1911,  as  described  below: 

Sections  of  coal  bed  in  Dawson  No.  2  mine. 


Section 

Laboratory  No 

Roof,  sandstone. 

Coal,  bony 

Coal 

Coal,  bony 

Coal 

Coal,  bony 

Coal 

Coal,  bony 

Floor,  bony  coal  and  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

1 

12233     1 

Ft. 

in. 

"l 

6 

2 

4 

0 

2 

1 

2 

0 

* 

2 

9* 

al 

6 

9 

6 

6 

6 

B 
12234 
Ft.  in. 

'6    "6 
0      5 

7      4 


a  Not  included  in  sample. 

Section  A  (sample  12233)  was  measured  at  the  face  of  the  fifth  north,  0,700  feet  north- 
east of  the  "high  line"  entrance  and  represents  a  full  face  sample. 

Section  B  (sample  12234)  was  measured  at  the  face  of  the  thirteenth  east.  6,500  feet 
from  the  "high  line"  entrance. 

Notes. — There  are  5  mines  at  Dawson.  At  the  time  of  sampling  the  mines  had  the 
following  capacities:  No.  1,  1,500  tons  a  day;  No.  2,  2,000;  No.  4,  1,400;  and  No.  5, 
2,000  tons.  The  room-and-pillar  method  of  mining  is  employed.  The  coal  was  shot 
down  with  "forty  per  cent"  dynamite.  None  of  the  coal  was  shipped  as  run-of- 
mine.  About  2,000  tons  a  day  was  sent  to  the  screens  and  about  40  per  cent  passed 
through  a  shaking  screen  with  2-inch  and  4-inch  openings;  pickers  were  employed. 
The  screenings  were  coked;  the  coke  ovens  had  ?.  daily  capacity  of  1,600  tons.  There 
were  5  loading  tracks  with  a  capacity  of  200  empty  and  200  loaded  cars. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  137,  640. 

Gardiner.     Gardiner  No.  1  Mine. 

Sam-pie. — Bituminous  coal;  Raton  field;  analysis  No.  14795  (p.  57). 

Mine. — Gardiner  No.  1,  a  (new)  drift  mine  in  the  Blossburg  district,  at  Gardiner, 
one-half  mile  southeast  of  Blossburg. 

Coal  bed. — Raton.  Cretaceous  age,  Vermejo  formation.  The  bed  is  regular  in 
tliickness,  but  its  value  is  diminished  in  some  places  by  crushing  and  other  movements 
of  the  inclo-sing  rocks.     Roof,  shale;  floor,  shale. 

The  bed  was  measiu-ed  and  sampled  at  one  point  in  the  mine  by  W.  T.  Lee  on 
iSeptember  27,  1912,  as  described  below: 

Section  of  coal  bed  in  Gardiner  No.  1  mine. 


Laboratorj'  No 

Roof,  shale. 

Coal ,  bony 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


14795 

Ft.  in. 

aO 

7 

0 

0 

6 

0 

5 

5 

a  Not  Included  in  sample. 


Notes. — ^The  sample  was  collected  from  a  fresh  face  in  room  6  off  first  west  entry  off 
the  main  entry,  400  feet  from  the  outcrop.  At  the  time  of  sampling  the  mine  was 
doing  development  work  and  was  shipping  only  100  tons  a  day. 
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KOEHLER.       KOEHLER    No.   1  MiNE. 

Sample. — Bituminous  (coking)  coal;  Raton  field;  analyses  Nos.  12335,  12336,  12337, 
and  14796  (p.  58). 

J/me.— Koehler  No.  1,  a  drift  mine  in  the  Koehler  district,  T.  29  N.,  R.  22  E.,  at 
Koehler,  on  the  St.  Louis,  Rocky  Mountain  &  Pacific  Railway. 

Coal  bed. — Raton.  Cretaceous  age,  Vermejo  formation.  Average  thickness,  9  feet, 
regular;  dip  1°  west.  The  roof  is  shale,  bony  coal,  or  sandstone,  according  to  the 
locality.  In  most  places  where  conglomeratic  sandstone  rests  on  the  coal  the  bed 
has  been  partly  eroded  and  is  too  thin  to  be  mined.  Floor,  shale;  cover,  450  to  500 
feet. 

The  bed  was  measured  and  sampled'at  three  points  in  the  mine  by  J.  C.  Roberts 
on  May  28,  1911,  and  at  one  point  by  W.  T.  Lee  on  September  27,  1912,  as  described 
below: 

Sections  of  coal  bed  in  Koehler  No.  1  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal,  bony 

Coal 

Coal  (poor) 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

12335 

12336 

12337 

Ft.    in. 

Ft.    in. 

Ft.    in. 

a2  0 

a2  0 

6  0 

6  2 

5  9 

a\   0 

9  0 

8  2 

5  9 

6  0 

6  2 

5  9 

D 

14796 
Ft.    in. 
a20 
63 


83 
63 


a  Not  included  in  sample. 

Section  A  (sample  12335)  was  measured  as  the  face  of  room  20,  off  seventh  east  entry, 
4,500  feet  southeast  of  the  mouth  of  the  main  entry. 

Section  B  (sample  1233G)  was  measured  at  the  face  of  eighth  west  entry,  4,300  feet 
southeast  of  the  mouth  of  the  main  entry. 

Section  C  (sample  12337)  was  measured  in  room  20,  off  seventh  east  entry,  4,200  feet 
southeast  of  the  mouth  of  the  main  entry. 

Section  D  (sample  1479G)  was  measured  at  the  face  of  ninth  west  entry,  4,900  feet 
southwest  of  the  main  opening  in  Prairie  Crow  Canyon. 

Notes. — There  are  three  mines  at  Koehler.  The  room-and-pillar  method  of  mining 
is  employed.  At  the  time  of  sampling  the  mines  had  the  following  capacity:  No. 
1, 1,000  tons  a  day;  No.  2,  1,400  tons;  and  No.  3,  400  tons.  From  300  to  350  men  were 
employed.  There  was  enough  coal  to  maintain  the  above  output  for  many  years. 
Ten  per  cent  of  the  coal  was  shipped  as  run-of-mine.  The  washer  had  a  capacity 
of  1,200  tons  a  day,  the  coke  ovens  700  tons,  and  the  storage  bins  800  tons.  There 
were  four  loading  tracks  with  a  capacity  of  60  empty  and  80  loaded  cars. 

SUGARITE.      SUGARITE   No.  1   AND   No.  2  MiNES. 


Sample. — Bituminous  coal;  Raton  field;  analyses  Nos.  14791  and  14792  (p.  58). 

Mnfs.— Sugarite  No.  1  in  NE.  J  NE.  J  sec.  9,  T.  31  N.,  R.  24  E.;  and  Sugarite 
No.  2  in  NE.  \  SW.  i  sec.  3,  T.  31  N.,  R.  24  E.  (private  survey);  drift  mines  at 
Sugarite. 

Coal  bed. — Sugarite.  Cretaceous  or  Tertiary  age,  Raton  formation.  Roof,  shale, 
with  thin  seams  of  coal;  floor,  shale. 

The  bed  was  measured  and  sampled  at  one  point  in  No.  1  mine  by  W.  T.  Lee  on 
September  27,  1912,  as  described  below. 
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Section  of  coal  bed  in  Sugarite  No.  1  mine. 


Laboratory  No I  14791 

Roof,  shale,  with  thin  seams  of  coal.                                                                                                    1  Ft.    in. 

Coal oO    4 

Shale '  oO    IJ 

Coal {  5    1 

Floor,  shale.  ! 

Thickness  of  bed I  5    6i 

Thickness  of  coal  sampled 5    1 

o  Not  included  in  sample. 

The  above  section  (sample  14791)  was  measured  in  the  entry,  1,500  feet 
of  the  mine  mouth. 

The  bed  was  measiu-ed  and  sampled  at  one  point  in  No.  2  mine  by  W. 
September  27,  1912,  as  described  below: 


southwest 
T.  Lee  on 


Section  of  coal  bed  in  Sugarite  No.  2  mine. 


Laboratory  No 

Shale,  with  thin  seams  of  coal. 

Coal 

Shale 

Coal 

Bone 

Coal 

Shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . . 


14792 

Ft.  in. 

aO  6 

aO  2 

3  5 
oO  2 

1  4 

5  7 

4  9 


a  Not  included  in  sample. 

The  above  section  (sample  14792)  was  measured  in  the  entry,  1,200  feet  northeast 
of  the  mine  mouth. 

Notes. — At  the  time  the  samples  were  taken  the  mines  were  new,  and  all  the  coal 
produced  was  from  the  main  entries. 

Yankee.     Yankee  No.  3  Mine. 

Sample. — Bituminous  (noncoking)  coal;  Raton  field;  analyses  Nos.  13365,  13366, 
and  13367  (p.  58). 

Mine. — Yankee  No.  3,  a  slope  mine  at  Yankee,  on  the  Santa  Fe,  Raton  &  Eastern 
Railroad  with  connections  to  the  Atchison,  Topeka  &  Santa  Fe  Railway  and  the  St. 
Louis,  Rocky  Mountain  &  Pacific  Railway. 

Coal  bed. — Yankee.  Cretaceous  or  Tertiary  age,  Raton  formation.  Average  thick- 
ness, 5  feet  6  inches;  dip,  4  per  cent  northwest;  cleat,  east  and  west.  The  roof  is  a 
soft  black  shale  which  is  treacherous;  above  the  shale  is  a  sandstone  cap  rock. 
Floor,  soft  smooth  fire  clay.  Particles  of  the  roof  did  not  become  mixed  with  the  coal 
in  mining  but  particles  of  the  floor  did.     Cover  at  points  of  sampling,  250  to  300  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  C.  Roberts  on 
February  8,  1912,  as  described  below: 

Sections  of  coal  bed  in  Yanl'ce  No.  3  mine,  near  Yankee. 


Section 

Laboratory  No 

Boof ,  shale. 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 

a  Not  included  in  sample. 


A 

1 

13365     1 

Ft. 

in. 

0 

5 

aO 

U 

1 

0 

aO 

1 

0 

7 

ol 

0 

2 

7 

5 

9i 

4 

B 

13306 
Ft.    in. 
0      5 


aO 
1 

aO 
0 

ol 
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Section  A  (pample  13365)  was  measured  at  the  face  of  room  2,  off  tenth  west  entry  10. 

Section  B  (sample  133G6)  was  measured  at  the  face  of  fifth  south  entry. 

A  composite  sample  was  made  by  mixing  face  samples  13365  and  13366.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  13367. 

Notes. — ^At  the  time  of  sampling,  the  coal  was  undercut  by  hand;  the  cuttings  were 
not  loaded  with  the  coal.  Permissible  explosives  were  used  for  breaking  down  the 
coal  and  for  brushing  the  roof  and  floor.  All  the  output  was  shipped  as  run-of-mine. 
The  tipple  was  equipped  with  a  bar  screen  16  feet  long  and"  3  feet  wide  with  3-inch 
openings  between  the  bars;  a  shaking  screen  10  feet  long  by  8  feet  wide,  with 
|-inch,  2-inch,  and  3-inch  holes;  and  a  revolving  screen  16  feet  long  with  |-inch 
openings.  Pickers  were  employed  at  the  conveyor  belt  and  on  the  car.  The  lumps 
were  medium  large  and  of  good  appearance.  There  were  four  loading  tracks  with  a 
capacity  of  35  empty  and  35  loaded  cars.  The  daily  output  of  the  mine  was  200  tons; 
the  intent  was  to  increase  it  to  2,500  tons.     The  mine  had  a  probable  life  of  10  years. 

For  analysis  and  description  of  another  sample  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  IMines,  1913,  pp.  139,  645. 

LINCOLN  COUNTY. 

White  Oaks.     Old  Abe  Mine. 

Sample. — Bituminous  coal;  A\Tiite  Oaks  field;  analysis  No.  15053  (p.  59). 

Mine. — Old  Abe,  a  slope  mine  in  NW.  ^  sec.  5,  T.  7  S.,  R.  13  E.,  2J  miles  south- 
east of  "^Tiite  Oaks. 

Coal  bed. — Old  Abe.  Post-Laramie  (?)  age.  Thickness,  variable;  dip,  20°  west. 
The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  C.  H.  Wegemann  on 
November  3,  1912,  as  described  below: 

Section  of  coal  bed  in  Old  Abe  mine. 


Laboratory  No 

Roof,  sandstone. 

Coal 

Bone 

Coal 

Bone 

Coal 

Bone 

Coal 

Coal,  poor 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


15053 

Ft 

m. 

0 

2 

0 

1 

1 

h 

0 

X 

0 

HH 

0 

1 

0 

4 

0 

1 

1 

4 

-1 

1 

i 

J 

The  above  section  was  measured  in  the  main  slope,  300  feet  from  the  slope  mouth. 
At  the  time  of  sampling  a  slope  had  been  run  on  the  dip  of  the  bed  (20°  west)  and  side 
entries  driven  from  it,  the  rooms  being  driven  up  the  rise  from  the  entries. 

For  analyses  and  descriptions  of  another  sample  of  coal  from  this  mine,  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  139,  646. 

White  Oaks.     Wild  Cat  Mine. 

Sample.— Bitnm.inou.ii  coal:  WTdte  Oaks  field;  analysis  No.  15054  (p.  59). 

Mine.— Wild  Cat,  a  slope  mine  in  SW.  i  sec.  32,  T.  6  S.,  R.  13  E.,  2  miles  southeast 
of  A^Tiite  Oaks. 

Coal  bed. — Not  named.  Post-Laramie  (?)  age.  Thickness,  variable;  dip,  25°  west. 
The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  C.  H.  Wegemann, 
on  November  3,  1912,  as  shown  below: 
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Section  of  bed  in  Wild  Cat  mine. 

Laboratory  No 15054 

Roof,  black  shale.  Ft.  in. 

Bone "0      3^ 

Coal 0      8J 

Bone 0      11 

Coal 0    11 

Coal,  bony 0      1 

Floor,  black  shale. 

Thickness  of  bed 2      1 

Thickness  of  coal  sampled 1      9J 

a  Not  included  in  sample. 

The  above  section  (sample  15054)  was  mea.'jureil  near  the  foot  of  the  main  slope. 
At  the  time  of  sampling  a  slope  about  240  feet  in  length  had  been  run  on  the  dip  of  the 
bed  (25°  west)  and  entries  driven  from  it,  the  rooms  being  driven  up  the  rise. 

M'KINLEY  COUNTY. 
Blackrock.     Zuni  Indian  School  Mine. 

Sample. — -Subbituminous  coal;  Durango-Gallup  field;  analysis  No.  15032  (p.  59). 

Mine. — Zuni  Indian  School,  a  drift  mine  in  sec.  6,  T.  11  N.,  R.  17  W.,  10  miles 
northeast  of  Blackrock. 

Coal  bed. — Not  named.  Cretaceous  age,  in  the  Benton  group,  below  the  Mesaverde 
formation.  The  bed  was  measured  and  sampled  at  one  point  in  the  mine  bj^  D.  E. 
Winchester,  on  October  11,  1912,  as  described  below: 

Section  of  coal  bed  in  Zuni  Indian  School  mine. 


Laboratory  No 

Roof,  shale. 

Bone 

Coal 

Bone 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


1.1032 

>7. 

ire. 

a{) 

2 

1 

10 

no 

2 

1 

0 

3 

2 

2 

10 

a  Not  included  in  sample. 
Note. — The  sample  was  taken  in  room  2,  west  of  the  main  entry. 
SANTA  FE  COUNTY. 
Madrid.     Anthracite  No.  4  Mine. 

Sample. — Anthracite  coal;  Cerrillos  field;  analysis  No.  14886  (p.  59). 

Mi7ie. — Anthracite  No.  4,  a  slope  mine  at  Madrid,  on  the  Ortiz  land  grant. 

Coal  bed. — ^^^lite  Ash.  Cretaceous  age;  Mesaverde  formation.  Thickness,  relatively 
uniform;  dip,  about  15°  east.  The  roof  is  shale  in  most  places,  in  some  places  it  is 
formed  by  an  overlying  sill  of  intrusive  rock,  which  has  locally  metamorphosed  the 
coal.     The  floor  is  shale. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  W.  T.  Lee  on 
October  10,  1912. 

The  sample  was  collected  from  a  working  face  1,500  feet  southeast  of  the  mouth  of 
the  main  entry,  at  a  point  where  the  coal  was  2  feet  9  inches  thick. 

Note. — The  output  at  the  time  the  sample  was  taken  was  150  tons  a  day.  The  coal 
was  used  mainly  for  domestic  purposes. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geological 
Survey  Bull.  531,  1913,  p.  286. 
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Madrid.     Blacksmith  Mine. 

Sample. — Bituminous  coal;  Cerrillos  field;  analysis  No.  14884  (p.  59). 
Mine. — Blacksmith,  a  drift  mine  at  Madrid,  on  the  Ortiz  land  grant. 
Coal  bed. — Peacock  (?).     Cretaceous  age;  Mesaverde  formation. 
The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  W.  T.  Lee  on 
October  10,  1912,  as  described  below: 

Section  of  coal  bed  in  Blacksmith  mine. 


Laboiatory  No 

Roof,  shale. 

Coal 

Shale 

Coal 

Shale 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickaess  of  coal  sampled . 


Ft. 

in. 

a{) 

6 

o2 

2 

0 

9 

a() 

A 

1 

7 

5 

3 

2 

4 

a  Not  included  in  sample. 

Notes. — The  sample  was  collected  from  a  fresh  face  in  the  mine,  300  feet  from  the 
mouth  of  the  mine.  The  coal  at  this  point,  as  in  general  throughout  the  mine,  is 
crushed  by  movements  of  the  containing  rocks. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geological  Survey 
Bull.  531,  1913,  p.  297. 

Madrid.     Holen  Mine. 

Sample. — Bituminous  coal;  Cerrillos  field;  analysis  No.  14885  (p.  59). 

Mine. — Holen,  a  slope  mine  at  Madrid,  on  the  Ortiz  land  grant. 

Coal  bed. — Cook  &  Wliite.  Cretaceous  age;  Mesaverde  formation.  The  roof  and 
floor  are  shale. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  W.  T.  Lee  on 
October  9,  1912,  as  described  below: 

Section  of  coal  bed  in  Holen  mine. 

Laboratory  No '  14885 

Roof,  shale.  i  Ft.  in. 

Bone aO  2 

Coal 3  3 

Floor,  shale.  t 

Thickness  of  bed 3  5 

Thickness  of  coal  sampled 3  3 

a  Not  included  in  sample. 

The  sample  was  taken  from  a  working  face  1,300  feet  east  of  the  mine  mouth. 

Notes. — The  coal  near  the  surface  does  not  coke,  but  a  few  hundred  feet  from  the 
surface  it  changes  to  a  coking  coal.  At  the  time  of  sampling  the  output  of  the  mine 
was  100  tons  a  day.     The  coal  was  used  mainly  for  domestic  fuel. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  531,  1913,  p.  306. 

Madrid.     Peacock  Prospect. 

Sample. — Bituminous  coal;  Cerrillos  field;  analysis  No.  14887  (p.  59). 
Mine. — Peacock,  a  prospect  slope  entry  at  Madrid,  on  the  Ortiz  land  grant. 
Coal  bed. — Peacock.     Cretaceous  age,  Mesaverde  formation.     Both  roof  and  floor 
are  bony  coal. 
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The  bed  was  mesisured  and  sampled  at  one  point  in  the  mine  by  W.  T.  Lee  on 
October  10,  1912. 

The  sample  was  taken  in  the  entry  400  feet  northeast  of  the  mouth  of  the  entry 
from  a  face  freshly  cleared  for  the  purpose  of  sampling.  The  sample  represents  2 
feet  4  inches  of  coal.    There  was  bony  coal  above  and  below  the  part  sampled. 

Notes. — The  prospect  was  not  being  worked  at  the  time  of  sampling. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  531,  1913,  p.  297. 

NORTH   DAKOTA. 

ADAMS  COUNTY. 
Haynes.     Nippee  &  Monroe  Mine. 

Sample. — Lignite;  Cannonball  River  field;  analysis  No.  14542  (p.  59). 

Mine. — Nipper  &  Monroe,  a  drift  mine  in  sec.  16,  T.  129  N.,  R.  94  W.,  3 J  miles 
northeast  of  Haynes. 

Lignite  bed. — Haynes.  Tertiary  (Eocene)  age,  Fort  Union  formation.  Average 
thickness  reported,  12  feet. 

The  bed  was  sampled  at  one  point  in  the  mine  by  E.  R.  Lloyd  on  July  30,  1912. 
The  part  sampled  was  8  feet  3  inches  thick.  The  top  of  the  bed  had  been  left  for 
roof  because  the  overlying  shale  was  not  strong. 

The  sample  was  collected  630  feet  east  of  the  mouth  of  the  entry. 

For  a  description  of  the  geologic  relations  of  this  bed  see  U.  S.  Geol.  Survey  Bull. 
541. 

Haynes.     William  Pinkham  Mine. 

Sample. — Lignite;  Cannonball  River  field;  analysis  No.  14544  (p.  59). 

Mine.— ^'illiam  Pinkham,  in  sec.  36,  T.  130  N.,  R.  94  W.,  about  9  miles  northwest 
of  Haynes. 

Lignite  bed. — Hajiies.  Tertiary  (Eocene)  age.  Fort  LTnion  formation.  Thickness, 
about  12  feet. 

The  bed  was  sampled  at  one  point  in  the  mine  by  E.  R.  Lloyd  on  July  30,  1912. 
The  part  sampled  was  8  feet  10  inches  thick  and  uniform  in  quality.  The  top  of 
the  bed  had  been  left  for  roof  because  the  overlying  shale  was  weak. 

The  sample  was  taken  225  feet  south  of  the  mouth  of  the  mine. 

For  a  description  of  the  geologic  relations  of  this  bed  see  U.  S.  Geol.  Survey  Bull. 
541. 

BOWMAN  COUNTY. 
Amor.     Durkin  Prospect. 

Sample. — Lignite;  Bowman  County  field;  analysis  No.  14857  (p.  59). 

Location. — Open  pit,  known  as  the  Durkin  prospect,  2  miles  southeast  of  Amor 
post  office  in  SW.  i  sec.  34,  T.  130  N.,  R.  103  W.,  and  12  miles  southwest  of  Bowman. 

Lignite  bed. — This  bed  is  included  in  the  Ludlow  lignitic  member  of  the  Lance 
formation.  Cretaceous  or  Tertiary  age,  and  is  designated  as  the  T  Cross  bed  from  its 
best  exposure,  being  at  the  T  Cross  ranch  on  Bacon  Creek  in  sec.  20,  T.  133  N.,  R. 
104  W.,  in  Billings  Coimty,  where  it  is  24  feet  thick.  Its  average  thickness  in 
Bowman  County  is  about  5  feet,  ranging  from  3  feet  2  inches  to  10  feet.  The  bed  lies 
nearly  flat,  dipping  only  slightly  to  the  northeast. 

The  bed  was  measured  and  sampled  July  31,  1912,  by  C.  J.  Hares,  as  shown  below: 
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Section  of  lignite  in  outcrop  2  miles  southeast  of  Amor. 


Laboratory  No 

Roof,  sandstone. 

Lignite,  dirty  and  badly  weathered 

Lignite,  dirty 

Lignite,  fair.' 

Lignite,  good,  but  with  considerable  marcasite. 

Lignite,  excellent 

Lignite,  good,  under  water 

Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  lignite  sampled 


14857 

Ft. 

m. 

o3 

7 

aO 

7 

0 

9 

aO 

2 

1 

m 

al 

8 

8 

7^ 

2 

74 

1  Not  included  in  sample. 

Notes. — There  was  1  foot  6  inches  of  soft  sandstone,  overlain  by  5  feet  of  shale  and 
soil,  above  the  lignite.  The  lignite  is  mined  by  stripping.  At  the  time  the  sample 
was  collected  no  lignite  had  been  removed  for  some  time,  a  face  was  cleaned  and  a 
fairly  fresh  sample  obtained.     The  lignite  was  used  wholly  for  local  purposes. 

SCRANTON.   SCRANTON  MiNE. 

Sample. — Lignite;  Bowman  County  field;  analysis  No.  14485  (p.  59). 

J/me.— Scranton,  a  drift  mine  in  SW.  i  sec.  24,  T.  131  N.,  R.  100  W.,  at  Scranton, 
on  the  Chicago,  Milwaukee  &  St.  Paul  Railroad. 

Lignite  bed. — Probably  the  Harmon  bed  of  Smith  and  Leonard  (see  U.  S.  Geol. 
Survey  Bull.  341,  p.  24)  and  the  same  one  as  sampled  on  Sand  Creek  (see  TJ.  S.  Geol. 
Surv^ey  Bull.  285,  p.  324)  where  it  is  31  feet  thick.  About  200  feet  above  the  base 
of  the  Fort  L^nion  formation.  Tertiary  age.  Thickness,  19  to  23  feet,  average  20^  feet. 
The  bed  lies  nearly  flat.  It  is  by  far  the  most  important,  thickest,  and  most  exten- 
sive bed  in  Bowman  and  Billings  counties. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  on  June  30,  1912, 
by  E.  G.  Woodruff  and  C.J.  Hares,  as  shown  below: 

Section  of  lignite  bed  in  Scranton  mine. 


Laboratory  No 

Clay. 

Lignite 

Lignite,  impure 

Lignite 

Shale,  brown,  carbonaceous. 

Lignite 

Lignite 

Thickness  of  bed 

Thickness  of  lignite  sampled 


14485 

f^t.    in. 

a.') 

0 

aO 

7 

6 

0 

oo 

1^ 

o() 

7 

as 

0 

20 

3J 

6    0 


a  Not  included  in  sample. 

The  sample  was  taken  at  the  face  of  the  main  east  entn,%  off  the  main  entr\',  about 
500  feet  from  the  main  entry  and  1 ,000  feet  from  the  mouth  of  the  main  entr\'.  The 
upper  5  feet  of  the  bed  is  left  for  roof  and  the  lower  8  feet  for  floor. 

Notes. — The  lignite  from  this  mine  is  tough  and  woody  but  readily  slacks  upon 
exposure  to  air  and  sunlight.  For  that  reason  the  lignite  will  not  withstand  long 
shipment.  At  the  time  of  sampling  it  was  used  at  points  along  the  Chicago,  Milwaukee 
&  St.  Paul  Railroad,  in  the  brick  yards  at  Scranton,  and  by  farmers. 

For  results  of  briquetting  tests  of  this  lignite  see  Bull.  14,  Bureau  of  Mines,  1912, 
pp.  31,  32. 

For  analyses  and  descriptions  of  other  samples  of  lignite  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  142,  658. 
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MORTON  COUNTY. 

Leith.    Jones  Mine. 

Sample. — Lignite;  Cannonball  River  field;  analysis  No.  14729  (p.  60). 

Mine. — ^Jones,  a  shaft  mine  in  sec.  12,  T.  133  N.,  R.  88  W.,  IJ  miles  west  of  Leith. 
Cover,  42  feet. 

Lignite  bed. — -Haynes  (?).  Cretaceous  age,  Fort  Union  formation.  The  bed  is  reported 
to  be  8  feet  6  inches  thick  and  to  have  a  shale  roof.  Only  5  feet  (i  inches  of  the  bottom 
of  the  bed  is  being  mined,  the  upper  3  feet  being  left  for  roof.  The  lignite  is  uniform 
in  quality,  from  dull  to  bright  luster,  and  contains  thin  partings  of  mineral  charcoal. 
There  is  also  a  considerable  amount  of  pyrite  in  nodules  which  are  easily  separable 
from  the  Ugnite. 

The  bed  was  sampled  at  one  point  in  the  mine  by  E.  R.  Lloyd  and  C.  E.  Lesher 
on  September  7,  1912.  The  sample  was  taken  about  75  feet  southwest  of  the  foot 
of  the  shaft. 

For  a  description  of  the  geologic  relations  of  the  lignite  bed  see  U.  S.  Geol.  Survey 
Bull.  541. 

WARD  COUNTY. 
Plaza.     Prospect. 

Sample. — Lignite;  analysis  No.  11294  (p.  60). 

Mine. — Prospect,  in  sec.  17,  T.  152  N.,  R.  92  W.,  25  miles  west  of  Plaza,  on  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Railroad. 

Lignite  bed. — Known  as  No.  3.  Tertiary  age.  Fort  Union  formation.  Thickness,  4 
feet  11  inches.  Roof,  shale  6  inches  thick;  floor,  clay.  The  bed  was  measured  and 
sampled  by  M.  A.  Pishel  on  October  27,  1910.  The  bed  was  4  feet  11  inches  thick. 
The  sample  represented  the  lower  3  feet  8  inches,  the  upper  1  foot  8  inches  being 
dirty  coal.     There  was  shale  above  the  coal  and  clay  below  it. 

WILLIAMS  COUNTY. 

AvocA.     Brueggeb  Mine. 

Sample. — Lignite;  Williston  field;  analysis  No.  12587  (p.  60). 

Mne.— Bruegger;  in  the  NW.  \  SE.  \  sec.  3,  T.  154  N.,  R.  100  W.,  one-thii'd  mile 
northeast  of  Avoca,  on  the  Great  Northern  Railway. 

Lignite  bed. — C  bed.     Tertiary  (early  Eocene)  age,  Fort  Union  formation. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  F.  A.  Herald  on 
September  5,  1911,  as  described  below: 

Section  of  lignite  bed  iii  the  Bruegger  mine. 


Laboratory  No 

Lignite 

Lignite 

Clay 

Lignite 

Thickness  of  bed 

Thickness  of  lignite  samoled. 


12587 

Ft. 

in. 

as 

4 

no 

fi 

a  0 

4 

1 

in 

11 

0 

a 

6 

a  Not  included  ia  sample. 

Note. — The  section  was  measured  50  feet  west  of  the  end  of  the  main  entry  and 
1,225  feet  from  the  mine  mouth.     The  sample  was  wet. 

For  a  description  of  the  geologic  relations  of  this  bed,  see  U.  S.  Geol.  Survey  Bull. 
531,  1913,  p.  122. 
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Trenton.     Geltz  Mine. 

-Sample.— Lignite;  Williston  field;  analysis  No.  12411  (p.  60). 

Mine.— Geltz,  in  the  NW.  i  sec.  27,  T.  154  N.,  R.  102  W.,  6  miles  northeast  of 
Trenton,  on  the  Great  Northern  Railway. 

Lignite  bed. — No  name.  Tertiary  (early  Eocene)  age,  Fort  Union  formation.  The 
bed  was  measured  and  sampled  by  F.  A.  Herald  on  June  30,  1911,  as  described  below: 

Section  of  lignite  bed  in  the  Geltz  mine. 


Laboratory  No 

Roof,  yellow  clay  and  shale. 

Lignite,  hard,  clean 

Clay,  gray 

Lignite 

Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  lignite  sampled. 


12411 

Ft. 

m. 

3 

4 

a  0 

5 

1 

9 

5 

6 

5 

1 

a  Not  included  in  sample. 

Notes. — The  sample  was  collected  at  the  end  of  the  main  entry,  150  feet  from  the 
mine  mouth.  The  sample  represents  dry  lignite.  The  mine  was  worked  intermit- 
tently; the  lignite  was  used  for  local  purposes. 

For  a  description  of  the  geologic  relations  of  this  bed,  see  U.  S.  Geol.  Survey  Bull. 
531,  1913,  p.  128. 

Williston.     Powell  Mine. 

SampU.— Lignite;  Williston  field;  analysis  No.  12588  (p.  60). 

J/me.— Powell,  in  NW.  i  of  SE.  i  sec.  33,  T.  154  N.,  R.  100  W.,  3^  miles  southeast 
of  Williston,  on  the  Great  Northern  Railway. 

Lignite  bed. — C.  Tertiary  (early  Eocene)  age.  Fort  Union  formation. 

The  bed  was  measured  and  sampled  by  F.  A.  Herald  on  September  6,  1911. 

The  sample  represents  the  lower  6  feet  6  inches  of  the  bed,  which  at  this  point 
was  10  feet  thick. 

Notes.— The  sample  was  taken  50  feet  north  of  the  main  entry  and  900  feet  north- 
east of  the  mine  mouth.  The  lignite  was  dry.  The  daily  output  was  30  tons  in  the 
summer  and  50  tons  in  the  winter. 

For  a  description  of  the  geologic  relations  of  this  bed,  see  U.  S.  Geol.  Survey 
Bull.  531,  1913,  p.  122. 

Williston.     U.  S.  Reclamation  Service  Mine. 

Sample. — Lignite;  Williston  field;  analysis  No.  12533  (p.  60). 

J/me.— U.  S.  Reclamation  Service;  SE.  J  NE.  |sec.  7,  T.  154  N.,  R.  100  W.;  3  milet 
northeast  of  Williston,  on  the  Great  Northern  Railway. 

Lignite  bed.—B.  Tertiary  (early  Eocene)  age,  Fort  Union  formation.  Thickness, 
10  feet  to  10  feet  6  inches.  The  bed  was  measured  and  sampled  by  F.  A.  Herald  on 
August  16,  1911,  the  sample  representing  the  bottom  8  feet  of  the  bed,  which  is  here 
10  feet  3  inches  thick. 

Notes. — The  sample  was  taken  from  William  Spangler's  room,  50  feet  north  of  the 
main  entry  and  1,225  feet  east  of  the  mine  mouth,  and  represents  dry  lignite.  In 
1911  the  mine  was  operated  only  during  the  irrigation  season.  The  daily  output, 
averaged  90  tons. 

For  a  description  of  the  geologic  relations  of  this  bed,  see  U.  S.  Geol.  Sur\'ey 
Bull.  531,  1913,  p.  121. 
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OHIO. 

JEFFERSON  COUNTY. 

Amsterdam.     Amsterdam  Mine. 

5ampZe.— Bituminous  coal;  Ohio  field;  analyses  Nos.  10533,  15388,  15389,  and  15390 
(p.  61). 

Mine. — Amsterdam,  a  shaft  mine  in  sec.  18,  T.  11  N.,  R.  4  W.,  near  Amsterdam,  on 
the  Lake  Erie,  Alliance  &  "WTieeling  Railroad. 

Coal  bed. — Lower  Freeport  (?).  Carboniferous  age,  Allegheny  formation.  Thick- 
ness, excluding  bony  coal  at  top  of  bed,  4  to  4J  feet;  fairly  uniform.  The  bed  is 
overlain  by  shale  12  feet  thick;  above  the  shale  is  another  coal  bed  of  variable  thick- 
ness. The  shale  roof  is  very  poor;  most  of  the  rooms  fall  in  before  being  worked  out. 
The  floor  is  an  underclay,  which  is  taken  up  in  the  haulage  ways. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  D.  D.  Condit 
on  December  27,  1912,  as  described  below: 

Sections  of  coal  bed  in  Amsterdam  mine. 


Section 

Laboratory  No 

Roof,  shale  or  bony  coal. 

Coal,  bony 

Coal 

Bone 

Coal 

Coal,  impure 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

15388 

15389 

Ft.    in. 

Ft.  in. 

ol      3 

ol    2 

1     11 

1    7§ 

aO      2i 

"0    3J 

1     10 

1    8* 

aO      5 

aO    5 

5      7i 

5    2i 

3      9 

3      4 

c 

15390 
Ft.    in. 


a  1 
1 

aO 


1      11 
aO       5 


a  Not  included  in  sample. 

Section  A  (sample  15388)  was  measured  in  room  4,  off  entry  4,  east  section,  1,000 
feet  northeast  of  the  shaft. 

Section  B  (sample  15389)  was  measured  in  room  15,  off  west  entry  9,  eection  2  north, 
4,000  feet  northwest  of  the  shaft. 

Section  C  (sample  15390)  was  measured  in  section  3  south,  west  entry  8,  4,500  feet 
southwest  of  the  shaft. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  J.  W.  Paul  on 
May  3,  1910. 

The  sample  (No.  10533)  was  taken  at  the  center  of  the  face  of  the  face  entry,  where 
the  bed  was  5  feet  2  inches  thick,  and  represented  the  lower  4  feet  1  inch,  all  clean 
coal.     There  was  13  inches  of  bony  coal  above  the  part  sampled. 

Notes. — The  shaft  is  270  feet  deep  to  the  top  of  the  coal.  The  coal  is  mined  by  the 
room-and-pillar  method.  At  the  time  of  sampling  the  coal  was  undercut  by  electric 
cutting  machines. 

Amsterdam.     Eastern  Ohio  Mine. 


Sample. — Bituminous   coal;  Ohio    field;  analyses    Nos.    15391,    15392,    and    15393 

(p.  61). 

Mine. — Eastern  Ohio,  a  slope  mine  in  XE.  ];  sec.  8,  T.  12  N.,  R.  4  W.,  on  the  Lake 
Erie,  Alliance  &  "Wheeling  Railroad,  halfway  between  Amsterdam  and  Bergholz. 

Coal  bed. — Lower  Freeport  (?).  Carboniferous  age,  Allegheny  formation.  Roof, 
dark  sandy  shale,  fairly  firm.  A  little  below  the  middle  of  the  bed  is  a  thin,  per- 
sistent lajer  of  bony  coal.     The  coal  is  hard  and  tough. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  D.  D.  Condit  on 
December  28,  1912,  as  described  below : 


OHIO  :    JEFFERSON   COUNTY. 
Sections  of  coal  bed  in  Eastern  Ohio  mine. 
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Sectton 

Laboratory  No 

Roof,  shale. 

Coal,  impure 

Coal 

Bone 

Coal 

Coal,  impure 

Floor,  clay  and  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

15391 

15392 

Ft.  in. 

Ft.  in. 

OO      4 

oQ      4 

2      5 

2      9 

OO      2 

oO      3 

2      3 

2      0 

OO      2 

5      4 

5      4 

4      8 

4      9 

C 
15393 
Ft.  in. 
oO      3 

3      1 
oQ      2§ 

1    10 


5      4i 
4     11 


o  Not  included  in  sample. 

Section  A  (sample  15391)  was  measured  in  room  11,  off  west  butt  entry  12,  3,000  feet 
west  of  the  mouth  of  the  slope. 

Section  B  (sample  15392)  was  measured  at  west  entry  13,  off  the  south  face  entry. 

Section  C  (sample  15393)  was  measured  in  left  butt  entry  12,  off  the  north  face  entry, 
2,700  feet  northeast  of  the  mouth  of  the  slope. 

Amsterdam.     Elizabeth  Mine. 

Sample. — ^Bituminous  coal;  Ohio  field;  analyses  niunbers  15440,  15441,  and  15443 
(p.  61). 

Mine. — Elizabeth,  a  shaft  mine  in  SE.  {  sec.  7,  T.  12  N.,  R.  4  W.,  2  miles  east  of 
Amsterdam,  on  a  branch  of  the  Lake  Erie,  Alliance  &  Wheeling  Railroad. 

Coal  bed. — Probably  the  Lower  Freeport.  Carboniferous  age,  Allegheny  formation. 
Roof,  shale;  floor,  clay. 

The  bed  was  measured  and  sampled  at  three  places  in  the  mine  by  D.  D.  Condit 
on  December  30,  1912,  as  described  below: 

Sections  of  coal  bed  in  Elizabeth  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal,  bony 

Coal,  impure 

Bone 

Coal 

Bone 

Coal 

Coal,  impure 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

15440 

15441 

Ft.  in. 

Ft.  in. 

oO      7 

0      5 

0      7 

oO      2 

oO      2J 

1      9 

1      9 

OO      3i 

OO      3 

1      7 

1      9 

OO      3 

oO      4 

4      5i 

5      oj 

3      9 

4       1 

C 

15443 
Ft.    in. 
oO      4i 


0 
a  0 

1 
oO 

1 


4      7i 
3    lOi 


o  Not  included  in  sample. 

Section  A  (sample  15440)  was  measured  in  room  22,  off  west  entry  3,  2,600  feet 
northwest  of  the  shaft. 

Section  B  (sample  15441)  was  measured  in  room  33,  off  the  second  south  face  entry, 
2,400  feet  west  of  the  shaft. 

Section  C  (sample  15443)  was  measured  in  room  6,  off  west  entry  9,  2,600  feet  north- 
east of  the  shaft. 

Notes. — The  coal  is  hard  and  tough  and  breaks  with  a  conchoidal  fracture.  The 
impure  bony  coal  at  the  top  and  the  two  bone  layers  in  the  body  of  the  bed  are 
persistent  and  vary  considerably  in  thickness  from  place  to  place.  Pyrite  bands  are 
plentiful.  The  shale  roof  requires  little  timbering.  Most  of  the  mine  workings  were 
imusually  dry.  The  equipment  of  the  mine  was  modern.  The  daily  output  of  the 
mine  (run-of-mine)  was  reported  at  about  1,000  tons  at  the  time  of  sampUng. 
47664°— Bull.  85—14 17 
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Brilliant.     Goucher  No.  2  Mine. 

Sample. — Bituminous  coal;  Ohio  field;  analyses  Nos.  15563  and  15564  (p.  62). 

Mne.— Goucher  No.  2,  a  drift  mine,  in  SE.  \  sec.  6,  T.  5  N.,  R.  2  W.,  1  mile  west  of 
Brilliant,  on  Cleveland  &  Pittsburg  division  of  the  Pennsylvania  Railroad. 

Coal  bed.- — Pittsburgh  or  No.  8.  Carboniferous  age,  Monongahela  formation.  Thick- 
ness fairly  uniform;  at  this  mine  about  5  feet.     The  bed  lies  nearly  flat. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  D.  D.  Condit  on 
January  4,  1913,  as  described  below: 

Sections  of  coal  bed  in  Goucher  No.  2  mine. 


Section 

Laboratory  No 

Eoof,  clay  ("soapstone"). 

Bone 

Coal 

"Sulphur"  band 

Coal 

"Sulphur"  band 

Coal 

"Sulphur"  band 

Coal 

Floor,  clay  and  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

1 

15563     1 

Ft. 

in. 

"2 

.V 

00 

\ 

aO 

•ih 

aO 

\ 

1 

3 

0 

* 

0 

11 

4 

% 

4 

&i 

B 

15564 

Ft.  in. 

aO  3 

2  3 

oO  J 

aO  3 

aO  \ 

2  5 


5      3i 

4      8 


1  Not  included  in  sample. 

Section  A  (sample  15563)  was  measured  in  face  entry  2,  north  side  of  mine,  500  feet 
northwest  of  the  mine  mouth.     Cover,  about  100  feet. 

Section  B  (sample  15564)  was  measured  in  room  1,  right  entry  1,  south  side,  500 
feet  northwest  of  the  mine  mouth  and  about  1,200  feet  from  point  where  sample  15563 
was  taken. 

Notes. — The  output  (run-of-mine)  was  reported  at  the  time  of  sampling  to  be  700 
tons  a  day. 

HOPEDALE.       PaRLETT   MiNE. 

Sample,  ^Bituminous  coal;  Ohio  field;  analyses  Nos.  15444  and  15445  (p.  62). 

M'ne.— Parlett,  a  slope  mine  in  SE.  {  sec.  32,  T.  9  N.,  R.  3.  W,  2  miles  southeast  of 
Hopedale,  on  the  Wabash-Pittsburg  Terminal  Railway. 

Coal  bed. — Pittsburgh  or  No.  8  of  Ohio  Geological  Survey.  Carboniferous  age, 
Monongahela  formation.  Average  thickness,  4  feet  9  inches.  The  bed  lies  nearly 
flat.  The  roof  is  clay  and  the  upper  bench  of  coal  characteristic  of  the  Pittsburgh  seam. 
The  cover  at  most  places  is  less  than  100  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  D.  D.  Condit  on 
December  31,  1912,  as  described  below: 

Sections  of  coal  bed  in  Parlett  mine. 


Section 

Laboratory  No 

Roof,  clay  or  coal. 

Coal,  impure 

Clay 

Coal 

Clay 

Coal 

Coal  with  several  shale  bands 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

15444 

15445 

Ft.  in. 

Ft.  in. 

.. 

aO    11 

.. 

aO      3 

al       1 

al       2 

ol      0 

2    .^ 

2      2 

aO      3J 

aO      3 

2        * 

2      3 

5     llj 

7     11 

4      6 

4      5 

a  Not  included  in  sample. 
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Section  A  (sample  15444)  was  measured  in  room  9,  off  west  entry  2,  off  south  entry, 
2,200  feet  north  of  the  bottom  of  the  slope.     Cover,  about  30  feet. 

Section  B  (sample  15445)  was  measured  in  north  entry  2;  180  feet  beyond  rooms  9 
and  10,  off  west  entry,  400  feet  northwest  of  the  bottom  of  the  slope.     Cover,  28  feet. 

Notes. — The  mine  is  very  wet.  At  the  time  of  sampling  the  output  was  reported  to 
be  150  tons  a  day. 

PiNEY  Fork.     Piney  Fork  No.  1  and  No.  2  Mines,  and  Cabbage  Run  Mine. 

Sample. — Bituminous  coal;  Ohio  field ;  analyses  Nos.  15489, 15490.  and  15491  (p.  62). 

Mines. — Piney  Fork  No.  1  and  No.  2  mines  and  Cabbage  Run  mine,  sees.  21,  17,  and 
16,  T.  8  N.,  R.  3  W.,  2  miles  southwest  of  Smithfield,  on  Lake  Erie,  Alliance  & 
Wheeling  Railroad . 

Coal  bed. — Pittsburgh  or  No.  8  of  Ohio  Geological  Survey.  Carboniferous  age, 
Monongahela  formation.  Thickness  fairly  uniform,  about  4^  feet.  The  bed  lies 
nearly  flat.  The  roof  of  the  main  bed  of  coal  is  a  clay  band  about  1  foot  thick  which 
is  taken  down  in  most  places.  Above  this  is  the  "roof"  coal,  an  impure  bony  bed  of 
variable  thickness  which  has  not  been  mined  in  this  district. 

The  bed  was  measured  and  sampled  at  one  point  in  No.  1  mine,  at  one  point  in  No.  2 
mine,  and  at  one  point  in  Cabbage  Run  mine  by  D.  D.  Condit  on  January  3,  1913, 
as  described  below : 

Sections  of  coal  bed  in  Piney  Fork  mines. 


Section 

Laboratory  No 

Roof,  coal  or  clay. 

Bone 

Coal 

Clay 

Coal 

Clay 

Coal 

Clay  band 

Coal 

Coal,  high  in  sulphur 

Floor,  clay  and  shale. 

Thiclmess  of  bed 

Thickness  of  coal  sampled 


A 

B 

15489 

15490 

Ft.    in. 

Ft.    in. 

oO    2 

.. 

2    7 

2      2i 

OO     J 

OO        i 

aO    3 

"0      3J 

aO      1 

oQ        i 

1     1 

1      8 

0    i 

0    5 

i 

OO    3 

oO      3     ' 

4    9| 

4      5J 

4    li 

3    lOJ 

C 

15491 

Ft.    in. 


2 

OO 

OO  3} 

oO  J 

1  3 

0  i 

0  6i 

OO  3 


3§ 


a  Not  included  in  sample. 

Section  A  (sample  15489)  was  measured  in  mine  No.  1,  room  14,  off  left  entry  11  off 
the  main  east  entry,  4,000  feet  southwest  of  the  mine  mouth.     Cover,  125  feet. 

Section  B  (sample  15490)  was  measured  in  mine  No.  2,  room  28,  off  east  entry  21, 
5,600  feet  northeast  of  the  mine  mouth.     Cover,  100  feet. 

Section  C  (sample  15491)  was  measured  in  Cabbage  Run  mine,  room  26  off  left  entry 
3,  1,050  feet  northeast  of  the  mine  mouth.     Cover.  50  feet. 

Notes. — At  the  time  of  sampling  there  were  three  drift  mines  in  operation  at  Piney 
Fork,  No.  1  and  No.  2,  and  Cabbage  Run  mine.  The  daily  output  of  screened  coal 
from  the  thi-ee  was  reported  to  be  about  1,250  tons.  Sulphur  bands  and  lenses  were 
rather  plentiful,  but  these  were  carefully  sorted  out  of  the  coal. 

Smithfield.     Plum  Run  No.  1,  No.  4,  and  No.  5  Mines. 

Sample.- — Bituminous  coal;  Ohio  field;  analyses  Nos.  15486,  15487,  and  15488  (p.  63). 

Mines. — Plum  Run  mines  Nos.  1,  4,  and  5,  in  SW.  J  and  NW.  ^  sec.  29  and  sec.  80, 
T.  5  N.,  R.  2  W.,  2  miles  east  of  Smithfield,  on  branch  of  Lake  Erie,  Alliance  &  Wheel- 
ing Railroad . 

Coal  bed. — Pittsburgh  or  No.  8  of  Oiiio  Geological  Survey.  Carboniferous  age, 
Monongahela  formation.  Thickness,  4^  to  5  feet.  The  bed  lies  nearly  flat.  The  coal 
is  overlain  by  a  layer  of  clay  1  foot  thick;  above  this  clay  is  the  "roof  coal,"  which, 
varies  in  thickness  and  was  not  mined.    In  the  middle  of  the  bed  is  a  "bearing  in" 
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layer,  3  to  4  inches  thick,  which  was  rejected  in  mining.  The  coal  a^bove  this  layer 
varies  considerably  in  thickness  from  place  to  place.  "  Sulphur"  in  the  form  of  small 
scattered  lenses  and  bands  was  common. 

The  bed  was  measured  and  sampled  at  one  point  in  Xo.  1,  at  one  point  in  No.  4,  and 
at  one  point  in  No.  5  mine  by  D.  D.  Condit  on  January  2,  1913,  as  described  below: 

Sections  of  coal  bed  in  Plum  Run  mines. 


Section 

Laboratory  No 

Roof,  clay. 

Coal 

"Sulphur"  and  clay 

Coal 

"Sulphur"  and  clay 

Ck)al 

Floor,  clay  and  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

15486 

15487 

Ft.    in. 

Ft.    in. 

2    3 

1    10 

oO      i 

»0       § 

oO    2J 

oO      2} 

oO      J 

OO       i 

2    3 

2      3 

4    9 

4      U 

4    6 

4      1 

c 

15488 

Ft.    in. 

2    1 

OO     i 

OO    2J 

OO      i 

2    2i 

4    6J 
4    3J 


o  Not  included  in  sample. 

Section  A  (sample  15486)  was  measured  in  mine  Xo.  1,  room  7,  oS  first  south  face  en- 
try, off  seventh  east  entry,  2,500  feet  northeast  of  the  mine  mouth.  Cover,  about  50  feet. 

Section  B  (sample  15487)  was  measured  in  mine  Xo.  4,  room  14,  off  fifteenth  right 
entry,  4,400  feet  northeast  of  the  mine  mouth.     Cover,  225  feet. 

Section  C  (sample  35488)  was  measured  in  mine  Xo.  5,  room  3,  off  second  right  entry, 
off  first  right  face  entry,  1,800  feet  southeast  of  the  mine  mouth.     Cover,  200  feet. 

Notes. — At  the  time  of  sampling  there  were  four  drift  mines  in  operation  here.  The 
combined  output  of  screened  coal  was  reported  at  1,350  tons  a  day. 

Steubenville.     La  Belle  Mine. 

Sample. — Bituminous  coal;  Ohio  field;  analyses  Xos.  15675  and  15676  (p.  63). 

Mine.~La  Belle,  a  shaft  mine  in  SW  i,  sec.  29.  T.  2  N.,  R.  1  W.,  on  the  banks  of  Ohio 
River  in  the  city  of  Steubenville. 

Coal  bed. — Lower  Freeport.  Carboniferous  age,  Allegheny  formation.  The  thick- 
ness varies  greatly  from  place  to  place.     The  bed  lies  about  100  feet  below  river  level. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  D.  D.  Condit 
on  January  9,  1913,  as  described  below: 

Sections  of  coal  bed  in  La  Belle  mine. 


Section 

Laboratory  Xo 

Roof,  shale. 

Coal 

Bone 

Coal 

Shale 

Coal 

Floor,  clay,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

15675 

Ft. 

in. 

1 

9 

0 

i 

0 

U 

oO 

n 

0 

Oi 

3 

2 

3 

i 

B 
15676 

Ft.  in. 
1  9 
0  1 
0    ^ 

oO    3 


3    4i 
3    IJ 


o  Not  included  in  samjile. 

Section  A  (sample  15675)  was  measured  in  room  9,  off  left  entry,  off  second  south 
butt  entry,  5,200  feet  southeast  of  the  shaft. 

Section  B  (sample  15676)  was  measured  in  fifth  south  butt  entry,  off  southeast 
entry,  4,400  feet  southeast  of  the  shaft. 

Notes. —  \t  the  time  of  sampling  nearly  all  the  output  was  from  West  Virginia  terri- 
tory. The  coal  was  used  in  iron  and  steel  mills.  The  coal  at  the  bottom  of  the  bed 
is  somewhat  high  in  sulphur  and  for  that  reason  was  kept  separate  from  the  remainder 
of  the  bed  and  used  only  for  steam  purposes. 
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Belle  Valley.     Noble  Mine. 

Sample. — Bituminous  coal;  Ohio  field;  analyses  Nos.  17213,  17214,  and  17215 
(p.  63). 

Mine. — Noble,  a  shaft  mine  1  mile  northwest  of  Belle  Valley  on  the  Marietta  divi- 
Bion  of  the  Pennsylvania  Railroad. 

Coal  bed. — Known  as  No.  7,  Carboniferous  age,  Allegheny  formation.  Average  thick- 
ness, about  4  feet  6  inches.  Dip,  northeast.  Rock  faults  are  of  frequent  occurrence. 
The  roof  is  shale,  roof  coal,  shale,  and  sandstone  in  the  order  mentioned.  The  floor 
is  a  hard  smooth  clay.  Particles  of  the  roof,  but  not  of  the  floor,  occasionally  get 
mixed  with  the  coal  in  loading.  There,  are  two  other  workable  beds  of  coal  at  the 
Noble  mine,  one  about  250  feet  above  and  the  other  100  feet  below  the  No.  7  bed. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  H.  D.  Mason,  Jr. 
and  G.  W.  Salisbury  on  May  21,  1913,  as  described  below. 

Sections  of  coal  bed  in  Noble  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Top  coal  laminated  with  mother  coal . 

Coal 

Mother  coal 

Coal 

Bony  coal 

"  Sulphur" 

Coal 

"Slate "  binder 

Coal 

Bottom  coal 

Floor,  underclay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

17213 

Ft. 

in. 

0 

H 

1 

9 

6' 

i' 

0 

s 

aO 

3 

0 

10 

0 

2 

4 

3J 

4 

1 

B 
17214 
Ft.  in. 
0      5 
0    104 

0  1 

1  3 
0      21 

"i    'g 

aO      2 
0    10 


5      4 
5      2 


a  Not  included  in  sample. 

Section  A  (sample  17213)  was  measured  at  the  face  of  eighth  south  entry  (motor 
road),  5,700  feet  southwest  of  the  shaft  bottom. 

Section  B  (sample  17214)  was  measured  at  the  face  of  room  5  off  seventh  south  entry 
5,600  feet  southwest  of  the  shaft  bottom. 

A  comjjosite  sample  was  made  by  mixing  samples  17213  and  17214.  The  results  of 
an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  17215. 

Note. — The  shaft  is  185  feet  deep.  The  mine  is  worked  by  the  room-and-pillar 
method.  At  the  time  of  sampling  the  coal  was  shot  down  with  FF  black  blasting 
powder.  Dynamite  was  used  for  brusliing  the  floor  and  roof.  About  80  per  cent  of  the 
coal  was  shipped  as  run-of-mine.  About  33  per  cent  of  the  coal  going  to  the  screens 
passed  through.  The  screens  consisted  of  bars  72  feet  long  with  1^  and  f  inch  open- 
ings. Pickers  were  employed  on  the  cars  in  loading.  There  were  three  loading  tracks 
with  a  capacity  of  50  empty  cars  and  50  loaded  cars.  The  average  daily  output  was 
600  tons,  with  a  capacity  of  1,500  tons.  There  was  about  200  acres  to  be  mined  from 
this  opening. 

OKLAHOMA. 

HASKELL  COUNTY. 

McCuRTAiN.     San  Bois  No.  2  Mine. 

Sample.— Bituminous  (coking)  coal;  McAlester  field;  analyses  Nos.  13688,  13689, 
13690,  13691,  13692,  and  13693  (p.  64). 

Mine.— S&ri  Bois  No.  2,  a  slope  mine,  1  mile  west  of  McCurtain,  on  the  Fort  Smith 
&  Western  Railway. 

Coal  iec?.— McCurtain  (Hartshorne)  bed.  Carboniferous  (Allegheny)  age,  McAles- 
ter shale.  Average  thickness,  7  feet.  Roof,  shale  of  medium  quality;  floor,  hard  clay 
with  smooth  surface.     Dip,  7°  S.     Cover  at  points  of  sampling,  about  225  feet. 
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The  bea  was  measured  and  sampled  at  five  points  in  the  mine  by  R.  Y.  Willianas 
on  March  30  and  April  2,  1912,  as  described  below: 

Sections  of  coal  bed  in  the  San  Bois  No.  2  mine. 


Section 

Laboratory  No 

Roof,  dark  gray  limey  shale. 

Coal,  soft,  bright,  granular 

Bone 

Coal,  soft  and  bright 

"Sulphur"  and  bony  coal 

Coal,  soft  and  bright 

Coal,  containing  3  bone  streaks 

Coal,  soft  and  bright 

Floor,  hard  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

13688 

13689 

13690 

13691 

Ft.   in. 

Ft.   in. 

Ft.   in. 

Ft.   in. 

2  2J 

2  4 

2  31 

2  6i 

12    3 

"1  7| 

al    4 

"3  2J 

0  lOJ 

1  7i 

Olli 

1  i 

oO   i 

0   J 

0  i 

aO       i 

1  i 

1  Si 

2  2 

2  2 

0  1 

1  61 

8   f 

7  3| 

6  10 

8  UJ 

5  8i 

5  7J 

5  6 

5  82 

E 

13692 

Ft.   in. 

2    1 

al     2 

0 

0 

2 


8i 


6    0 
5    4 


a  Not  included  in  sample. 

Section  A  (sample  13688)  was  measured  at  the  face  of  thirteenth  south  entry,  5,000 
feet  west  of  the  slope  mouth. 

Section  B  (sample  13689)  was  measured  at  the  face  of  room  3,  off  thirteenth  north 
entry,  top  side,  5,000  feet  west  of  the  slope  mouth. 

Section  C  (sample  13690)  was  measured  at  the  face  of  eleventh  south  entry,  50  feet 
south  of  the  slope  and  5,000  feet  west  of  the  slope  mouth. 

Section  D  (sample  13691)  was  measured  at  the  face  of  twelfth  south  entry  in  the  top 
ride,  5,500  feet  west  of  the  slope  mouth. 

Section  E  (sample  13692)  was  measured  at  the  neck  of  room  6,  twelfth  north  entry, 
top  side,  5,300  feet  west  of  the  slope  mouth. 

Notes. — The  mine  is  worked  on  the  room-and-pillar  system.  At  the  time  of  samphng 
the  coal  was  shot  off  the  sohd  with  dynamite.  The  lower  bench  was  mined  first,  then 
the  "dirt"  band  was  removed  and  the  upper  3  feet  of  coal  was  blasted.  The  tipple 
was  provided  with  bar  screens  and  the  entire  output  was  screened.  The  screenings 
were  washed  and  coked,  there  being  210  ovens  at  this  plant.  Pickers  were  employed 
on  the  cars.     The  average  daily  output  was  about  600  tons. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  149,  675. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  'Geol.  Survey 

Bull.  260,  1905,  p.  382. 

PITTSBURG  COUNTY. 

Adamson.     Eclipse  No.  1  Mine. 

Sample. — Bituminous  coal;  McAlester  field;  analyses  Nos.  16143,  16144,  and  16145 
(p.  64). 

Mine. — Eclipse  No.  1,  a  slope  mine  in  sec.  9,  T.  5  N.,  R.  17  E.,  U  miles  east  of 
Adamson,  on  the  Missouri,  Kansas  &  Texas  Railway. 

Coal  bed. — Lower  Hartshorne,  Carboniferous  (Allegheny)  age,  McAlester  shale. 
Average  thickness,  4  feet  6  inches.  Dip,  38°  northwest.  Cleat,  east  and  west.  No 
faults,  rolls,  or  horsebacks  are  encountered.  The  immediate  roof  is  a  "draw  slate" 
1  to  8  inches  thick  which  comes  down  with  the  coal;  above  the  "slate  "  is  a  gray  shale. 
The  floor  is  a  hard  smooth  shale.  Particles  from  both  the  floor  and  roof  get  mixed 
with  the  coal  in  mining.  Cover  at  points  of  coupling,  about  200  feet.  The  bed  was 
measm-ed  and  sampled  at  two  points  in  the  mine  by  W.  T.  Biu-gess  on  January  30, 1913. 

Section  A  (sample  16143)  was  measured  at  the  face  of  the  third  east  entry,  600  feet 
northeast  of  the  mouth  of  the  slope.  The  sample  represents  4  feet  6  inches  of  clean 
coal,  the  thickness  of  the  bed. 

Section  B  (sample  16144)  was  measured  at  the  face  of  the  third  west  entry,  600  feet 
northwest  of  the  mouth  of  the  slope.  The  sample  represents  4  feet  of  clean  coal,  the 
thickness  of  the  bed. 
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A  composite  sample  was  made  by  combining  samples  1G143  and  16144.  The  ulti- 
mate analysis  of  this  sample  is  given  under  laboratory  No.  16145. 

Notes. — The  mine  is  worked  by  the  room-and-pillar  system.  At  the  time  of  sam- 
pling the  coal  was  shot  off  the  solid  with  black  powder  and  "40  per  cent"  dynamite. 
These  explosives  were  also  used  in  brushing  the  floor  and  roof.  The  coal  was  all 
shipped  as  run-of-mine.  Pickers  were  employed  on  the  cars.  The  daily  output  was 
about  100  tons,  all  from  advance  workings.  The  mine  had  a  probable  hfe  of  about 
five  years. 

Alderson.     Alderson  No.  5  Mine. 

Sample. — Bituminous  coal;  McAlester  field;  analyses  Nos.  11915,  11916,  11917,  and 
11918  (p.  65). 

Mine. — Alderson  No.  5,  a  shaft  mine  in  sec.  15,  T.  5  N.,  R.  15  E.,  1^  miles  southwest 
of  Alderson,  on  the  Chicago,  Rock  Island  &  Pacific  Railway. 

Coal  bed. — McAlester.  Carboniferous  (Allegheny)  age,  McAlester  shale.  Average 
thickness,  3  feet  6  inches;  dip,  9°  southwest.  Roof,  smooth  bluish-gray  shale;  floor, 
hard,  rough  fire  clay.  Cover,  320  to  625  feet.  The  bed  was  measured  and  sampled 
at  four  points  in  the  mine  by  H.  I.  Smith  on  March  6,  1911,  as  described  below: 

Sections  of  coal  bed  in  Alderson  No.  5  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal,  bony 

Shale  and  coal 

Coal,  soft 

Coal,  uniform 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


o  Not  included  in  sample. 

Section  A  (sample  11915)  was  measured  at  the  face  of  room  1,  off  the  fourth  west 
back  entry,  off  the  west  slope,  2,200  feet  west  of  the  shaft. 

Section  B  (sample  11916)  was  measured  at  the  face  of  room  7,  off  seventh  west  entr>', 
off  the  west  slope,  about  2,800  feet  northwest  of  the  shaft. 

Section  C  (sample  11917)  was  measured  at  the  face  of  room  66,  off  eleventh  east  entrj-, 
off  the  east  slope,  about  4,000  feet  east  of  the  shaft. 

Section  D  (sample  11918)  was  measured  at  the  face  of  second  west  entry,  off  the  east 
slope,  about  2,000  feet  southeast  of  the  shaft.  This  section  contained  a  "sulphur" 
band  one-eighth  inch  thick  about  7  inches  from  the  top. 

Notes. — The  mine  is  worked  by  the  room-and-pillar  system;  the  shaft  is  555  feet 
deep.  At  the  time  of  sampling  the  coal  was  undercut  and  was  shot  down  with  FF 
black  powder  and  a  permissible  explosive.  The  coal  was  friable,  about  75  per  cent 
passing  through  a  4-inch  screen.  Pickers  were  employed  on  the  cars  in  loading.  The 
four  loading  tracks  had  a  capacity  of  25  empty  cars  and  100  loaded  cars.  The  daily 
output  was  400  tons,  all  from  advance  workings.     The  pillars  were  not  robbed. 

Alderson.    Alderson  No.  38  Mine. 


:oal;  McAlester  field;  analyses    Nos.  11592,   11594,    11670, 
R.  15  E.,  2  miles  east  of  Alderson, 


Sample. — Bituminous 
15188,  and  15189  (p.  65). 

Mine. — Alderson  No.  38,  a  slope  mine  in  T.  5  N. 
on  the  Chicago,  Rock  Island  &  Pacific  Railway. 

Coal  bed. — McAlester.  Carboniferous  (Allegheny)  age,  McAlester  shale.  Average 
thickness,  3  feet  5  inches;  dip,  15°  tol7°south.  Roof,  bluish -gray  shale;  floor,  hard, 
brittle  clay.     Cover  at  points  of  sampUng,  425  to  750  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  H.  I.  Smith  on 
January  17  and  30,  1911,  and  at  two  points  by  C.  S.  Stevenson  and  W.  T.  Burgess  on 
December  1,  1912. 
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Sample  11592  was  taken  in  room  1,  off  seventh  west  entrj-,  about  2,200  feet  down  the 
main  slope.    The  sample  represents  2  feet  9  inches  of  clear  coal. 

Sample  11594  was  taken  in  room  4,  off  fifth  east  entry,  about  2,300  feet  down  the  main 
slope.     The  sample  represents  3  feet  3  inches  of  clear  coal. 

Sample  11670  was  taken  in  room  26,  off  fourth  east  entry,  about  1,900  feet  down  the 
main  slope.  The  sample  represents  3  feet  2  inches  of  coal  that  contained  a  few  thin 
seams  (less  than  one-eighth  inch  thick)  of  bony  coal. 

Sample  15188  was  taken  at  the  face  of  sixth  east  entry,  and  represents  3  feet  6  inches 
of  coal. 

Sample  15189  was  taken  at  the  face  of  seventh  west  air  course,  and  represents  3  feet  9 
inches  of  coal. 

Each  sample  represents  the  thickness  of  the  bed  at  that  point. 

Notes. — The  mine  is  worked  by  the  room-and-pillar  system.  At  the  time  of  sampling 
the  coal  was  shot  from  the  solid  with  FF  black  powder.  None  of  the  coal  was  shipped 
as  run-of-mine  during  1910.  About  33  per  cent  of  the  coal  would  pass  through  a  2  J-inch 
screen.  The  coal  was  not  washed.  There  were  5  loading  tracks  with  a  capacity  of 
14  empty  and  14  loaded  cars.     The  capacity  was  200  tons  a  day. 

Craig.     Bolen-DarnallNo.  4  Mine. 

Sample. — Bituminous  coal;  McAlester  field;  analyses  Nos.  15104  and  15105  (p.  65). 

Mine. — Bolen-Darnall  No.  4,  a  slope  mine  in  Craig,  on  the  Ardmore  branch  of  the 
Chicago,  Rock  Island  &  Pacific  Railway. 

Coal  bed. — Lower  Hartshorne  (?).  Carboniferous  (Allegheny)  age,  McAlester  shale. 
Thickness,  fairly  uniform,  average  about  3  feet.  Roof,  bluish  sandy  shale,  soft  in 
places.  Floor,  hard  rough  clay,  which  becomes  soft  when  exposed  to  the  action  of 
water.     Cover  at  points  of  sampling,  about  700  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  W.  T.  Burgess 
and  C.  S.  Stevenson  on  November  12,  1912,  as  described  below: 

Sections  of  coal  bed  in  Bolen-Darnall  No.  4  mine. 

Section A  B 

Laboratory  No 15104  15105 

Roof,  Cray  shale.  Ft.  in.  Ft.  in. 

Coal.. 1      5J  3      i 

" Sulphur "  band "O      1  ..     .. 

Coal.. 14?  .... 

Floor,  fireclay. 

Thickness  of  bed 2    Hi  3      i 

Thickness  of  coal  sampled 2    lOJ  3     J 

a  Not  included  in  sample. 

Section  A  (sample  15104)  was  measured  at  the  face  of  eighth  west  entry,  3,000  feet 
northwest  of  the  mou,th  of  the  slope. 

Section  B  (sample  15105)  was  measured  at  the  face  of  eighth  east  entry,  3,000  feet 
from  the  mouth  of  the  slope. 

Notes. — The  mine  is  opened  by  a  slope  and  is  worked  on  the  room-and-pillar  sys- 
tem. The  coal  from  this  mine,  like  many  others  in  this  field,  breaks  easily  into  small 
pieces.  In  1910  about  55  per  cent  of  the  coal  passed  through  the  screens.  Only  a 
small  proportion  was  shipped  as  run-of-mine.  The  average  daily  output  was  about 
150  tons. 

McAlester.     Busby  No.  5  Mine. 

Samples. — Bituminous  coal;  McAlester  field;  analyses  Nos.  11569,  11586,  11587, 
11588,  11589,  11590,  and  11591  (p.  65). 

Mne.— Busby  No.  5,  a  shaft  mine  in  sec.  32,  T.  6  N.,  R.  15  E.,  2  miles  east  of  Mc- 
Alester on  the  Chicago,  Rock  Island  &  Pacific  Railway  and  the  Missouri,  Kansas  & 
Texas  Railway. 

Coal  bed. — McAlester.  Carboniferous  (Allegheny)  age,  McAlester  shale.  Average 
thickness,  4  feet;  dip,  10°  S.  15°  W.;  cleat,  S.  30°  E.  Roof,  bluish-gray  shale  30  feet 
thick;  floor,  hard  fire  clay.     Cover  at  points  of  sampling,  550  to  720  feet. 
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The  bed  was  measured  and  sampled  at  six  places  in  the  mine  by  H.  I.  Smith  on 
January  11  and  19,  1911. 

Sample  11569  was  taken  in  room  11,  off  third  west  entry,  off  the  east  slope,  about 
1,600  feet  from  the  shaft.  The  sample  represents  4  feet  2  inches  of  clear  coal,  the 
thickness  of  the  bed. 

Sample  11586  was  taken  at  the  face  of  second  west  entry,  off  the  west  slope,  300 
feet  beyond  room  26.  The  sample  represents  4  feet  of  coal  that  contained  a  ^-inch 
band  of  "sulphur"  about  4  inches  from  the  top. 

Sample  11587  was  taken  at  the  face  of  third  east  entry,  off  the  east  slope,  120  feet  be- 
yond room  22.  The  sample  represents  the  thickness  of  the  bed,  4  feet  2  inches;  the 
upper  three-fourths  of  an  inch  was  bony  coal. 

■  Sample  11588  was  taken  at  the  face  of  fourth  east  entry,  off  the  west  slope.  The 
bed  was  4  feet  thick  and  contained  |-inch  band  of  "sulphur,"  8  J  inches  from  the  top. 
The  top  inch  was  bonj^  coal.     The  sample  represents  the  entire  thickness  of  the  bed. 

Sample  11589  was  taken  at  the  face  of  fifth  east  entry,  off  the  east  slope,  where  the 
bed  was  4  feet  3  inches  thick.  The  sample  represents 4  feet  14  inches  of  coal.  There 
was  1^  inches  of  bony  coal  above  the  part  sampled. 

Sample  11590  was  taken  at  the  face  of  third  east  entry,  off  the  west  slope,  200  feet  be- 
yond room  8.  The  sample  represents  the  entire  thickness  of  the  bed.  Tlie  bed  was 
4  feet  thick,  the  top  inch  was  bony  coal,  and  there  was  a  band  of  "sulphur"  -g  inch 
thick,  10  inches  from  the  top. 

A  composite  sample  was  made  by  mixing  face  samples  11586  to  11590.  The 
residts  of  an  ultimate  analysis  of  this  sample  are  given  under  Laboratory  No.  11591. 

Notes. — The  mine  is  worked  by  the  room-and-pillar  system.  At  the  time  of  sam- 
pling the  coal  was  shot  from  the  solid  with  FF  black  powder.  Only  a  small  proportion 
of  the  coal  was  sold  as  run-of-mine.  About  65  per  cent  of  the  coal  going  to  the  screens 
would  pass  through  a  2-inch  screen.  Pickers  were  employed  on  the  cars  and  at  the 
shaking  screens.  There  was  no  washery.  The  four  loading  tracks  had  a  capacity  of 
20  empty  and  20  loaded  cars.  The  output  was  600  tons  a  day;  the  unmined  area  trib- 
utary to  this  opening,  200  acres. 

OREGON. 

COOS  COUNTY. 

West  Fork.     Flanigan  Prospect. 

Sample. — Bituminous  coal;  Eden  Ridge  field;  analysis  No.  14828  (p.  66). 

Mine. — Flanigan  prospect,  in  NE.  J  sec.  28,  T.  32  S.,  R.  11  W.,  36  miles  southwest 
of  West  Fork  (Dothan  post  office),  on  the  Southern  Pacific  Railway. 

Coal  bed. — Anderson.     Tertiary  (Eocene)  age,  Arago  formation. 

The  bed  was  measured  and  sampled  by  M.  R.  Campbell  on  September  24,  1912,  as 
described  below: 

Section  of  coal  bed  in  Flanigan  prospect. 


Laboratory  No 

Roof,  shale. 

Coal 

Bone 

Coal 

Coal,  bony 

Clav,  white 

Coal 

Bone 

Coal 

Bone 

Coal,  soft,  weathered  (not  mined) 

Floor,  clay. 

Thickness  of  hed 

Thickness  of  coal  sampled '       5      1 J 

a  Not  included  in  sample. 

Notes. — The  sample  was  taken  in  the  entry,  125  feet  from  the  mouth  of  the  entry, 
and  represents  wet  coal. 


14828 

Ft. 

in. 

0 

3* 

(1 

2 

1 

(1 

0 

.^ 

a() 

2 

0 

8 

QO 

-'* 

0 

6 

0 

3 

1 

4 
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West  Fork.     Hammond  Prospect. 

-Sample.— Bituminous  coal;  Eden  Ridge  field;  analysis  No.  14831  (p.  66). 

J/f/if.— Hammond  prospect,  in  SW.  i  NE.  i  sec.  29,  T.  32  S.,  R.  11  W.,  37  miles 
southwest  of  West  Fork  (Dothan  post  office),  on  the  Southern  Pacific  Railway. 

Coal  bed. — Carter.     Tertiary  (Eocene)  age,  Arago  formation. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  M.  R.  Campbell  on 
September  26,  1912,  as  described  below: 

Section  of  coal  bed  in  Hammond  prospect. 


Laboratory  No 

Roof,  shale  and  coal. 

Coal 

Bone  and  coal 

Coal 

Bone  and  coal 

Coal 

Bone 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


H831 

Ft. 

m. 

0 

lOA 

a{) 

S 

0 

7 

an 

11 

1 

1 

oO 

2 

1 

Si 

6 

0 

4 

3 

a  Not  included  in  sample. 

Notes.— The  sample  was  collected  in  the  entry,  100  feet  from  the  drift  mouth,  and 
represents  dry  coal. 

West  Fork.     Hillis  Prospect. 

SampZe.— Bituminous  coal;  Eden  Ridge  field;  analysis  No.  14827 and  14830 (p.  66). 

i/ine.— Hillis  prospect,  in  SE.  i  NE.  i  sec.  32,  T.  32  S.,  R.  11  W.,  36  mUes  south- 
west of  West  Fork  (Dothan  post  office),  on  the  Southern  Pacific  Railway. 

Coal  6erf.— Anderson.     Tertiary  (Eocene)  age,  Arago  formation. 

The  bed  was  measured  and  sampled  at  two  points  in  the  prospect  by  M.  R.  Campbell 
on  September  24,  1912,  as  described  below: 

Sections  of  coal  bed  in  Hillis  prospect. 


Laboratory  No 

Roof,  shale. 

Coal 

Bone 

Coal 

Bone 

Coal 

Clay,  white 

Coal 

Bone  and  bony  coal 

Coal 

Coal,  soft 

Bone 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


14827 

Ft. 

%n. 

oO 

U 

oO 

\ 

OO 

^ 

a{) 

1 

o2 

2* 

ffO 

■A 

no 

2 

a  1 

5 

1 

31 

no 

3 

"0 

8 

f) 

10 

1 

3i 

14830 
Ft.   in. 
0      U 

0      i 

0  4} 
0  1 
2 

aO 

aO 

a  1 

ol 

aO 

aO 


fi     10 
2      9J 


a  Not  included  in  sample. 

iV^o^cs.— Both  samples  were  taken  in  the  entry,  90  feet  from  the  mouth.     Sample 
14827  represents  wet  coal  and  sample  14830  represents  dry  coal. 

West  Fork.     Vanderpool  Prospect. 

iSampZe.— Bituminous  coal;  Eden  Ridge  field;  analysis  No.  14829  (p.  67). 
j(f^„^. —Vanderpool  prospect,  in  NW.  \  NE.  \  sec.  30,  T.  32  S.,  R.  11  W.,  38  miles 
southwest  of  West  Fork  (Dothan  post  ofiice),  on  the  Southern  Pacific  Railway. 
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Coal  bed. — Andert^on.     Tertiary  (Eocene)  age,  Arago  formation. 
The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  M.  R.  Campbell  on 
September  27,  1912,  as  described  below: 

Section  of  coal  bed  in  Vanderpool  prospect. 


Laboratory  No . 
Roof,  shale. 


Coal 

Bone a  0 

Coal .;:." 

Bone 


Coal,  good 

Bone 

Clay,  white 

Coal,  hard 

Coal,  soft,  laminated 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


14829 

Ft 

in. 

oO 

3 

a() 

7 

0 

2 

0 

1 

1 

7 

0  1) 

a 

oO 

5 

aO 

9 

nl 

9i 

5 

lOi 

1 

10 

a  Not  included  in  sample. 

Notes. — The  sample  was  taken  in  the  entry,  217  feet  from  the  mouth  of  the  entry,  and 
represents  dry  coal. 

MALHEUR  COUNTY. 

Nyssa.     Honolulu  Prospect. 

Sample. — Lignite;  analysis  No.  12585  (p.  67). 

Mine. — Honolulu  prospect,  in  NE.  J  sec.  2,  T.  22  S.,  R.  44  E.  (unsurveyed),  about 
25  miles  southwest  of  Nyssa,  on  the  Oregon  Short  Line  Railroad. 

Lignite  bed. — Not  named.  Tertiary  (Miocene?)  age,  Payette  formation.  Thickness, 
2  feet  4  inches;  variable.  Dip,  about  6°  SW.;  strike,  N.  37°  W.  The  bed  is  irregular 
in  character.  Roof,  shale;  floor,  clay.  At  an  opening  about  1,000  feet  north  of  the 
point  of  sampling  the  bed  is  cut  by  a  sill  of  basalt  and  in  places  is  metamorphosed 
to  high-grade  coal,  which  occurs  in  small  lenses. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  C.  F.  Bowen  on  July 
24,  1911,  as  shown  below: 


Section  of  lignite  bed  at  Honolulu  prospect. 


Laboratory  No 

Roof,  shale. 

Lignite,  fair 

Lignite,  bony 

Floor,  clay,  sandy. 

Thickness  of  bed 

Thickness  of  lignite  sampled 


12585 
Ft.  in, 
0    8 
ol    8 

2    4 
0    8 


a  Not  included  in  sample. 


The  sample  was  taken  at  the  mouth  of  the  slope;  the  lignite  was  more  or  le.ss  weath- 
ered. 

PENNSYLVANIA. 

ALLEGHENY  COUNTY. 

Bruceton.     Experimental  Mine. 

Sample. — Bituminous  coal;  Pittsburgh  field;  analyses  Nos.  11983,  11984,  11985, 
11986,  12251,  12262,  12264,  12274,  12557,  12569,  12572,  12577,  14797,  and  14798  (p.  67). 

Mine. — The  Experimental  mine  of  the  United  States  Bureau  of  Mines  is  a  drift 
opening  in  the  Pittsburgh  district,  about  1  mile  south  of  Bruceton,  near  the  Baltimore 
&  Ohio  Railroad  siding  at  Wallace  Station. 
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Coal  bed. — Pittsburgh.  Carboniferous  age,  Monongahela  formation.  Average 
thickness  at  miue,  about  5  feet  3  inches.  Tlie  roof  is  a  "draw  slate"  10  to  12  inches 
thick,  above  which  there  are  tliin  strata  of  coal  and  shale,  overlain  by  shale.  The 
coal  above  the  "draw  slate"  adheres  to  the  roof  shale.  The  floor  is  a  fire  clay.  The 
bed  is  practically  horizontal  and  the  cover  at  the  points  where  the  samples  were  taken 
is  15  to  140  feet  thick. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  L.  M.  Jones 
on  April  4,  1911,  and  at  nine  points  by  H.  I.  Smith  between  May,  1911,  and  Octo- 
ber, 1912,  as  described  below: 

Sections  of  coal  bed  at  Experimental  mine, 
[SECTIONS  A  TO  F.] 


a  Not  included  in  sample. 
[SECTIONS  G  TO  L.] 


Section 

A 

11983 
Ft.  in. 
1      8 

'6    "i 

0  J 

'6    '"i 

1  5i 
0        i 
0      3i 

aO        1 

2  '2 
aO      2J 

5     11 

5      7i 

B 

11984 

Ft.  in. 

3      li 

aO        i 

'6     '2J 

a'b   'i 

1    li 

"'6   "'a 

0      9| 
oO      3 

5      7A 
5      3 

C 
11985 
Ft.  in. 
2      3 

'6  "l 
0      6i 

aO  i 
0      2i 

aO      li 

0  3i 
«0        h 

1  9 

5      3 
5        1 

D 

12251 
Ft.  in. 
3      3 

ab     "j 

"6    3" 

oO        i 
0      5i 

'i    ii 

5   Hi 
5    lOJ 

E 
12262 
Ft.  in. 
2      8 

Streak. 

0      6J 
"0       1 

0      3 

a  0          \ 

"2     "b 

6      0 
5     lOJ 

F 

12264 

Roof,  "draw  slate." 

Coal 

Ft.  in. 
2      7 

Shale. 

"a'6""j 

Coal 

Soft  dirt  and  "sulphur" 

Coal 

0       3 

Shale 

aO         i 

Coal 

0      3 

Shale 

aO          1 

Coal 

0      3 
aO         J 

Coal 

1      lOJ 

Floor,  fire  clay. 

5      5 

Thickness  of  coal  sampled 

5      2* 

G 
12557 
Ft.  in. 
1      5 

0  J 

1  52 

0     "\ 
0      3 

'6   'i 

0      3 

0  1 

1  44 
0        J 
0      1 
0        4 
0      2 

5      4 
5      4 

H 

12569 
Ft.  in. 
1      4i 

0  J 

1  6 

ab     "i 

0      2J 

oO        1 

'6  ii 

0        J 

'6   "u 

aQ       4 

5       2} 
4      9i 

I 

12572 
Ft.  in. 
1    lOJ 
0       h 
0      1 
0       i 
0    lOJ 

Streak. 
0      2| 
aQ      1 

'6   'i 

0      U 
0      7J 

'6   ■■* 

0    10 
oO      3 

5      2 
4     10 

J 

12577 
Ft.  in. 
1      3 
0        i 
0      2* 

Streak' 
0      7i 

Streak. 
0      8 
0       i 
0      3 

'6   'i 
0    1 
0    1 
0  10 
0     i 

0  2J 
streak. 

0  8 
aO      2 

5      2i 
S        i 

K 

14797 
Ft.  in. 
0      8i 

oQ      li 
0      7J 

aO        J 
0     11 
0       i 

0  10 
aO        1 

"6  ioi 

"6     "i 

1  3i 

5      5J 
5      3 

L 

14798 

Roof,  "draw  slate." 

Coal 

Ft.  in. 
0      4i 

0       i 

Coal 

0      5J 

"  Sulphur  "  and  shale 

aO        4 

Coal 

1      5 

"  Sulphur  "                             

streak. 

Coal 

Shale  binder 

0      8 
Streak. 

Coal 

0      3J 

Shale  binder 

aO       1 

Coal 

0      3 

"Sulphur"  baUs 

0      li 

Coal 

Coal 

1      8 

Bony  coal.   .                       

Coal 

aO      3 

Floor,  underclay. 

5      7i 

5      21 

a  Not  included  ta  sample. 


Section  A  (sample  11983)  was  measured  on  the  rib  of  the  first  crosscut,  about  200 
feet  from  the  mouth  of  the  air  course. 

Section  B  (sample  11984)  was  measured  on  the  rib  near  the  face  of  the  air  course, 
390  feet  from  the  mouth  of  the  air  course. 

Section  C  (sample  11985)  was  measured  at  the  face  of  the  main  entry,  345  feet  from 
the  mouth  of  the  main  entry. 
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A  composite  sample  was  made  by  mixing  samples  11983,  11984,  and  11985.  The  re- 
sults of  an  analysis  of  this  sample  are  shown  under  laboratory  No.  11986. 

Section  D  (sample  12251)  was  measured  in  the  air  course,  about  75  feet  from  the 
outcrop  at  the  mouth  of  the  air  coiu-se. 

Section  E  (sample  12262)  was  measured  on  the  left  side  of  the  air  course,  about  150 
feet  from  the  mouth  of  the  air  course. 

Section  F  (sample  12264)  was  measured  on  the  left  side  of  the  air  course,  about  430 
feet  from  the  outcrop  at  the  mouth  of  the  air  course. 

Section  G  (sample  12557)  was  measured  on  the  right  side  of  the  main  entry,  680 
feet  in  by  the  outcrop. 

Section  H  (sample  12569)  was  measured  on  the  right  side  of  the  main  entry,  530  feet 
in  by  the  outcrop. 

Section  I  (sample  12572)  was  measured  on  the  right  side  of  the  main  entry,  580  feet 
in  by  the  outcrop. 

Section  J  (sample  12577)  was  measured  on  the  right  side  of  the  main  entry,  630  feet 
in  by  the  outcrop. 

Section  K  (sample  14797)  was  measured  in  the  crosscut  off  the  main  entry,  at  station 
E-1250,  3  feet  from  the  main  entry. 

Section  L  (sample  14798)  was  measured  in  the  main  entry  at  station  E-1270. 

Notes. — The  Experimental  mine  is  opened  by  parallel  air  course  and  entry,  which 
at  the  time  the  last  samples  were  taken,  were  in  about  1,270  feet.  The  mine  is  used 
for  experiments  made  in  connection  with  investigations  of  the  Bureau  of  Mnes. 
No  attempt  is  made  to  produce  coal  to  supply  a  regular  demand.  All  the  coal  is 
shipped  as  run-of-mine. 

Creighton.     Hite  Mine. 

Sample. — Bituminous  coal;  Beaver  field;  analyses  Nos.  11130,  11132,  and  11133 
(p.  68). 

Mine. — Hite;  a  drift  mine  in  the  Pittsburgh  district,  at  Creighton,  on  the  Western 
Pennsylvania  branch  of  the  Pennsylvania  Railroad.  The  mine  opening  is  about 
one-eighth  of  a  mile  from  the  Allegheny  River  but  none  of  the  coal  is  shipped  by 
water. 

Coal  beds. — Upper  Freeport  or  E  and  Lower  J^eeport  or  D,  of  the  State  Geological 
Survey.  Carboniferous  age,  Allegheny  formation.  At  this  mine  the  beds  are  sepa- 
rated by  less  than  1  foot  of  bony  coal.  Average  thickness  about  5  feet  10  inches. 
The  coal  outcrops  on  a  hillside  and  lies  practically  level;  slight  variations  of  dip  are 
due  to  local  rolls.  The  face  cleavage  strikes  approximately  northeast  and  the  butt 
cleavage  about  southwest.  The  coal  is  of  good  quahty.  The  immediate  roof,  a  hard 
gray  shale,  is  overlain  by  about  1  foot  6  inches  of  cannel  coal.  The  floor  is  a  smooth 
hard  fire  clay.  The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by 
L.  M.  Jones  and  J.  J.  Rutledge  on  October  28,  1910,  as  described  below: 

Sections  of  coal  bed  in  Hite  mine. 


Section 

Laboratory  No 

Roof,  cannel  coal. 

Coal,  clean  and  hard 

Mother  coal 

Coal 

Coal,  bony 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


a  Not  included  in  sample. 
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Section  A  (sample  11130)  was  taken  at  the  face  of  room  17,  off  first  butt  entry, 
about  8,000  feet  west  of  the  mine  mouth. 

Section  B  (sample  11132)  was  taken  at  the  face  of  room  18,  off  third  butt  entry 
9,000  feet  from  the  mine  mouth. 

A  grab  sample  of  the  cannel  coal,  1  foot  3  inches  thick,  from  above  the  coal  mined 
was  taken  at  the  intersection  of  the  line  entrj.-  and  main  entry  1,  for  approximate 
analysis  of  which  see  Laboratory  No.  11133. 

Notes. — The  coal  is  mined  by  the  room-and-pillar  system.  At  the  time  of  sampUng 
the  tipple  had  screens,  and  there  was  trackage  for  25  or  30  cars.  The  daily  output 
was  about  350  tons.     The  mine  is  old,  having  been  in  operation  about  30  or  40  years. 

Oak  Station.     Oak  Mine. 

Sample. — Bituminous  coal;  Pittsburgh  field;  analysis  No.  10845  (p.  68). 

Mine. — Oak,  a  drift  mine  at  Oak  Station  in  the  Pittsburgh  district,  on  the  Castle 
Shannon  (narrow  gage)  railroad,  a  short  distance  south  of  Pittsburgh. 

Coal  bed. — Pittsburgh.  Carboniferous  age,  Allegheny  formation.  Average  thick- 
ness, 5  feet  4  inches.  The  roof,  a  "draw  slate"  about  12  inches  thick,  is  overlain 
with  12  inches  of  bony  coal  with  a  sandstone  cap  rock.  The  floor  at  the  point  of 
sampling  is  limestone.  The  coal  lies  practically  level.  Cover  at  point  of  sampling, 
85  feet.  The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  L.  M.  Jones 
on  September  9,  1910,  as  described  below: 

Section  of  coal  bed  in  the  Oak  mine. 


Laboratory  No 10845 

Roof,  "draw  slate."  Ft.  in. 

Coal 0      7 

'Sulphur"  band o  0       i 


Coal. 


2    11 


"  Sulphur  "  band «  0 

Coal 

"  Sulphur ' '  band 

Coal 

Floor,  limestone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


0  li 
a  0  i 

1  7i 

5  4i 

5  3 


a  Not  included  in  sample. 

This  section  (sample  10845)  was  measured  in  room  10,  off  left  entry  13,  5,300  feet 
north  of  the  mine  mouth. 

Notes. — The  coal  is  mined  by  the  room-and-pillar  system.  At  the  time  of  sampling 
the  coal  was  undercut  with  punching  machines  and  shot  down  with  FF  black  powder. 
The  mine  was  equipped  for  producing  400  tons  a  day;  about  60  per  cent  of  the  output 
was  from  advance  workings,  the  remainder  from  pillars.  Wlien  the  pillars  were 
robbed  the  recovery  amounted  to  about  90  per  cent  of  the  coal.  All  of  the  coal  was 
screened  over  1^-inch  bar  screens;  the  screenings  amounted  to  about  30  per  cent  of 
the  output. 

BEDFORD  COUNTY. 

Hopewell.     Cambria  No.  3  Mine. 

Sample. — Semibituminous  coal;  Broadtop  field;  analyses  Nos.  15055,  15056,  15057, 
15058,  15059,  and  15060  (pp.  68,  69). 

Mine. — Cambria  No.  3,  a  shaft  mine  2  miles  east  of  Hopewell,  on  the  Huntingdon 
&  Broadtop  Railroad. 

Coal  bed. — Upper  Freeport,  locally  known  as  the  Kelley.  Carboniferous  age,  Alle- 
gheny formation.    Thickness,  3  to  5  feet,  average  4  feet.    There  is  about  6  inches  of 
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"draw  slate"  above  the  coal.  Roof,  smooth  shale;  floor,  smooth  brittle  underclay, 
particles  of  which  sometimes  were  mixed  with  the  coal  in  loading.  Cover  at  points 
of  sampling,  225  feet. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  H.  I.  Smith  on 
November  8  and  9,  1912,  as  described  below. 

Sections  of  coal  bed  in  Cambria  No.  3  mine. 


Section 

Laboratory  No 

Koof,  shale  and  "draw  slate." 

Coal 

Shale 

Coal 

Mother  coal  and  "sulphur" . 

Coal 

Coal,  hard,  gray 

Coal,  broken 

Coal 

Coal  and  broken  shale  mLxed 

Coal ,  bony 

Coal,  soft,  brittle 

Coal 

"  Sulphur  " 

Coal,  bony 

Coal 

Shale 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . . . 


A 

B 

C 

D 

15055 

15056 

15057 

15058 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

0  4i 

aQ    4i 

1  4 

1  4 

0   i 

oO  i 

0  6 

1  7 

.  - 

0  \ 

.. 

.. 

0  2J 

.. 

0  Zh 

0  2 

6  4 

6  'z\ 

'6  4' 

'6  8" 

'6  5" 

'6  3J 

0  2i 

"6  3" 
0  21 

0  3i 

0  5 

0  8J 

0  s\ 

1  2 

0   i 

streak. 

'6  'i 

0  9J 

1  5 

0  4 

0  5 

aO  1 

0  2 

0  4 

..  .. 

0  4* 

0  0  I 

3  lOf 

4  8i 

3  lU 

3  lU 

3  91 

4  3i 

3  Hi 

3  lU 

E 
15059 
Ft.    in. 
4i 


0    6i 


0    8i 

Streak, 

i  6 
6  6' 

3    7i 
3    7i 


a  Not  included  in  sample. 

Section  A  (sample  15055)  was  measured  at  the  face  of  room  7  off  second  heading, 
7,000  feet  northeast  of  the  shaft. 

Section  B  (sample  15056)  was  measured  near  the  face,  600  feet  to  the  right  from  top 
of  third  plane,  5,100  feet  northeast  of  the  shaft. 

Section  C  (sample  15057)  was  measured  at  the  face  of  second  heading,  7,300  feet 
northeast  of  the  shaft. 

Section  D  (sample  15058)  was  measured  at  the  face  of  third  heading,  7,400  feet 
northeast  of  the  shaft. 

Section  E  (sample  15059)  was  measvu-ed  at  a  point  200  feet  from  face  of  fourth 
heading,  7,000  feet  northeast  from  shaft. 

A  composite  sample  was  made  by  combining  face  samples  15055,  15056,  15058,  and 
15059.  The  results  of  an  ultimate  analysis  of  this  sample  is  given  under  laboratory 
No.  15060. 

Notes. — The  room-and-pillar  sj'stem  of  mining  is  employed.  At  the  time  of  sam- 
pling the  coal  was  undercut  by  hand  and  shot  down  by  FFF  black  powder.  All 
coal  was  shipped  as  run-of-mine.  Pickers  were  employed  on  the  cars  in  loading. 
There  were  two  tracks  with  a  capacity  of  32  empty  cars  and  32  loaded  cars. 


CAMBRIA  COUNTY. 

Barnesboro.     Allport  Mine. 

5ampZe.— Bituminous  coal;  Windber  field;  analyses  Nos.  12221,  W19738,  W19739, 
W19740,  W19741,  W19742,  and  W19743  (p.  69). 

Mine. — Allport,  a  drift  mine  in  the  Clearfield  district,  1  mile  east  of  Barnesboro,  on 
the  Pennsylvania  Railroad. 

Coal  beds. — Lower  Freeport  or  D  and  Upp^r  Freeport  or  E.  Carboniferous  age, 
Allegheny  formation.  Average  thickness  of  D  bed,  4  feet  5  inches;  of  E  bed,  3  feet 
7  inches.    Each  bed  has  a  roof  of  smooth  shale  and  a  floor  of  smooth  hard  fixe  clay. 
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The  D  bed  was  measured  and  sampled  at  three  points  in  the  mine  and  the  E  bed  at 
three  points  by  P.  M.  Riefkin  on  April  26,  1911,  as  described  below: 

Sections  of  D  bed  in  Allport  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Cannel  coal 

Coal 

Mother  coal 

Coal 

"  Sulphur"  and  mother  coal 

Coal 

Hard  coal 

Coal 

Shale 

Coal 

Floor,  hard  fire  clay  ("bastard  slate"). 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

W19740 

W19741 

Ft.    in. 

Ft.    in. 

aO      15 

0      li 

0    lOJ 

1      4 

0       i 

0       i 

0    lOi 

0      9 

0       1 

0      1 

0      6J 

0      4i 

0      1 

0        f 

0      9i 

1      1 

oO      1 

oO 

1        i 

0    Hi 

4      4J 

4    lOi 

4      If 

4      9i 

C 

W19742 
Ft.    in. 
0      2i 
0    10 


Streak. 
1      4J 

0  1 

1  1 

aO       li 

0    Hi 


6i 


a  Not  included  in  sample. 

Section  A  (sample  W19740)  was  measured  at  the  face  of  left  entry2,  off  heading  9, 
off  the  main  heading,  6,250  feet  southeast  of  the  mine  mouth. 

Section  B  (sample  W19741)  was  measured  on  the  rib  in  room  7,  left  entry  2,  off  right 
entry  9,  off  the  main  heading,  6,250  feet  southeast  of  the  mine  mouth. 

Section  C  (sample  W19742)  was  measured  at  the  face  of  right  entry  9,  off  the  main 
heading,  6,950  feet  southwest  of  the  mine  mouth. 

Sections  of  E  bed  in  Allport  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal,  bony 

Coal 

' '  Sulphur ' '  and  mother  coal 

Coal 

Mother  coal 

Coal,  hard 

Coal,  bony 

Coal 

Floor,  hard  fire  claV  ("bastard  slate") 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

W19738 

W19?39 

Ft.    in. 

Ft.    in. 

aO       i 

0    11 

1      1 

ad        1 

0       i 

1       3i 

0      6 

Streak. 

Streak. 

0      5 

1      1 

oO      li 

aO      1 

0    lOi 

0      9f 

3      8| 

3      7 

3      6 

3      6 

c 

W19743 
Ft.    in. 


0  3 
0  i 
0    lOi 


a  Not  included  in  sample. 

Section  A  (sample  W19738)  was  measured  at  the  face  of  third  right  entry,  off  the 
main  heading,  3,700  feet  southeast  of  the  mine  mouth. 

Section  B  (sample  W19739)  was  measured  at  the  face  of  the  main  slant  off  the  main 
entry,  3,700  feet  southeast  of  the  mine  mouth. 

Section  C  (sample  W19743)  was  measured  600  feet  in  on  the  second  panel  from  the 
main  slant  off  the  main  entry,  2,800  feet  south  of  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  W19740,  W19741,  and 
W19742.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under 
laboratory  No.  12221. 

iVo^es.— At  the  time  of  sampling  the  coal  was  undercut  with  compressed  air  punch- 
ers and  broken  down  with  FFFF  black  powder.  All  the  coal  was  shipped  as  run-of- 
mine.  Pickers  were  employed  on  the  cars  in  loading.  There  was  one  loading  track 
at  the  tipple  with  a  capacity  of  18  empty  and  19  loaded  cars.  The  mine  had  a  capa- 
city of  900  tons  a  day  with  an  average  daily  output  of  700  tons,  60  per  cent  of  which 
was  from  advance  workings.    It  was  expected  that  the  output  would  be  increased 
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to  900  tons  a  day.  There  was  approximately  235  acres  of  unmined  coal  iu  the  D  bed 
and  370  acres  in  the  E  bed.  The  coal  from  both  beds  was  loaded  over  the  same 
tipple. 

Barnesboro.     Cymbria  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  W20394,  W20395, 
W20444,  W20445,  W20446,  and  12372,  (p.  69). 

Mine. — Cymbria,  a  shaft  mine  in  the  Clearfield  district,  If  miles  east  of  Barnes- 
boro, on  the  Walnut  Run  branch  of  the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Kittanning,  Miller,  or  B.  Carboniferous  age,  Allegheny  forma- 
tion. Average  thickness,  2  feet  10  inches.  Roof,  shale  3  to  18  feet  thick,  overlain 
by  bony  coal  and  sandstone;  floor,  smooth  hard  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  E.  W.  Miller  on 
June  8,  1911,  as  described  below: 

Sections  of  coal  bed  in  Cymbria  mine. 


Section 

Laboratory  No 

Roof,  sandstone,  bony  coal,  and  shale. 

Coal 

Mother  coal,  soft 

"Sulphur" 

Coal 

"  Sulphur" 

Coal 

"  Sulphur" 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

B 

C 

D 

E 

W20394 

W20395 

W20444 

W20445 

W20446 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

0      2i 

2      0 

0      4i 

1      0 

2    11 

0        i 

0        i 

a'o        f 

0       i 

. 

2       i 

0      7 

0      6i 

0      7J 

oO        J 

.. 

0        i 

0       J 

. 

0      6| 

0      7i 
0        i 
0    10 

0      9i 

. 

2    10^ 

2      7i 

2      4| 

2      5 

2    11 

2      9J 

2      7i 

2      4i 

2      5 

2    11 

a  Not  included  in  sample. 

Section  A  (sample  W20394)  was  measured  at  the  face  of  second  right  entry,  about 
1,000  feet  southwest  of  the  shaft. 

Section  B  (sample  W20395)  was  measured  near  the  face  of  room  18,  off  second  left 
entry,  about  1,200  feet  northeast  of  the  shaft. 

Section  C  (sample  W20444)  was  measured  at  the  face  of  the  main  heading,  1,900 
feet  from  the  shaft. 

Section  D  (sample  W20445)  was  measured  at  the  face  of  third  left  entry,  about 
1,400  feet  northeast  of  the  shaft. 

Section  E  (sample  W20446)  was  measured  at  the  face  of  third  right  entry,  about 
1,200  feet  southeast  of  the  shaft. 

A  composite  sample  was  made  by  combining  face  samples  W20394,  W20395, 
W20444,  W20445,  and  W20446.  The  results  of  an  ultimate  analysis  of  this  sample 
are  given  under  laboratory  No.  12372. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  with  machines  and  shot 
down  with  FFFF  black  powder.  There  were  no  screens,  the  entire  output  being 
shipped  as  run-of-mine.  Pickers  were  employed  on  the  cars  in  loading.  There  was 
one  loading  track  at  the  tipple  with  a  capacity  of  48  cars.  The  mine  had  a  capacity 
of  300  tons  a  day  and  an  average  daily  output  of  150  tons,  all  from  advance  workings. 
There  were  between  600  and  700  acres  of  unmined  coal. 


Barnesboro. 


Cymbria  No.  1  Mine. 
analyses   Nos. 


12162,    12163,    12164, 


Sample. — Bituminous  coal;   Windber   field; 
12165,  12170,  and  12171  (p.  70). 

Mine. — Cymbria  No.  1,  a  slope  mine  in  the  Clearfield  district,  2  miles  east  of  Barnes- 
boro, on  the  Cresson  division  of  the  Pennsylvania  Railroad. 
47664°— Bull.  85—14 18 
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Coal  bed. — Lower  Freeport  or  D;  Carboniferous  age,  Allegheny  formation.  Aver- 
age thickness,  3  feet  6  inches.  Roof,  smooth  dark  shale;  floor,  hard  smooth  clay. 
Material  from  the  roof  and  floor  did  not  become  mixed  with  the  coal  in  mining. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  on  April  28,  1911, 
and  at  two  points  on  May  1,  1911,  by  H.  I.  Smith,  as  described  below: 

Sections  of  coal  bed  in  Cymbria  No.  1  mine. 


Section 

A 
12162 

Ft.    in. 

oO      2 
1      0 

'6   io 

aO        I 
0      5 
0        i 
0    lOJ 

a'b    'i 

aO        \ 

0     11 

4      5 
4       1 

B 

12163 
Ft.   in. 
aQ      1 

0  8i 
aO        i 

1  0 
aO        i 

1      3 

a'b    "ij 
oO       1| 

'6   '7 

3     llj 
3      6i 

C 
12164 

Ft.    in. 

«0      2J 
2      0 

"i    '\\ 

a'b     "l 

'b  iii 

4      3J 

D 

12170  1 
Ft.  in.  f 
aO      2         a 

1     10 

0       i 

"6  '3 

0  1 

1  0 

o'o     'ij        a 

"6     '8 

4       1| 
3     lOi 

E 

2171 

Roof,  sandstone  and  dark  shale. 

Bony  shale 

7.  in. 
0      2 

Coal 

3      2J 

Mother  coal  and  "sulphur" 

Coal 

"Sulphur"  and  mother  coal 

Coal 

Coal,  bony 

Coal 

Coal 

"  Mining  slate  " 

0       5 

Coal 

Coal 

0  lOi 
4      3i 

Floor,  hard  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 

4       i 

a  Not  included  in  sample. 

Section  A  (sample  12162)  was  measured  at  the  face  of  the  first  crosscut  off  left 
entry  2,  5,500  feet  from  the  mine  mouth. 

Section  B  (sample  12163)  was  measured  at  the  face  of  the  eighth  right  off  left 
entry  2,  about  4,000  feet  from  the  mine  mouth. 

Section  C  (sample  12164)  was  measured  at  the  face  of  the  first  left  off  left  entry  2, 
4,000  feet  from  the  mine  mouth. 

Section  D  (sample  12170)  was  measured  at  the  face  of  the  third  right  off  the  second 
main  entry,  about  3,200  feet  northeast  of  the  mine  mouth. 

Section  E  (sample  12171)  was  measured  at  the  face  of  the  second  left  off  the  main 
heading,  2,900  feet  northeast  of  the  drift  mouth. 

A  composite  sample  was  made  by  combining  face  samples  12162,  12163,  12164, 
12170,  and  12171.  The  results  of  an  ultimate  analysis  of  this  sample  are  given  under 
laboratory  No.  12165. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  chain  machines  and  also 
by  hand.  The  undercut  coal  was  broken  down  with  FFFF  black  powder.  A  permis- 
sible explosive  was  used  for  brushing  the  roof  and  floor.  All  of  the  coal  was  shipped 
as  run-of-mine.  Pickers  were  employed  on  the  cars  in  loading.  The  tipple  had  two 
loading  tracks,  with  a  capacity  of  25  empty  and  35  loaded  cars.  The  coal  from 
Cymbria  No.  1  and  Cymbria  No.  2J  mines  went  to  the  same  tipple,  and  the  combined 
capacity  of  the  two  mines  was  800  tons  a  day  with  an  average  daily  output  of  600 
tons,  66  per  cent  of  which  was  from  advance  workings  and  the  remainder  from  pillars. 
There  was  approximately  175  acres  of  unmined  coal. 

Barnesboro.     Cymbria  No.  2^  Mine. 

Sample. — Bituminous  coal;  Windber  field;  analyses  Nos.  12158,  12159,  12160, 
12161,  12172,  and  12173  (pp.  70,  71). 

Mine. — Cymbria  No.  2J,  a  slope  mine  in  the  Clearfield  district,  2  miles  east  of 
Barnesboro,  on  the  Cresson  division  of  the  Pennsylvania  Railroad. 

Coal  6ec?.— Upper  Freeport  or  E.  Carboniferous  age,  Allegheny  formation.  Average 
thickness,  3  feet  6  inches.  Roof,  a  dark,  smooth  shale,  above  which  is  a  sandstone 
cap  rock;  floor,  a  smooth,  hard  clay. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  H.  I.  Smith  on 
April  28,  1911,  and  at  two  points  on  May  1,  1911,  as  described  on  the  following  page. 
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Sections  of  coal  bed  in  Cymbria  No.  2^  mine. 


Section 

Laboratorj''  No 

Roof,  sandstone,  shale. 

Coal 

Coal,  bony 

Coal 

Coal,  bony 

Coal  (brittle) 

"Sulphur"  and  mother  coal. 

Coal  (firm) 

Mother  coal 

Coal 

Coal 

"Slate  binder" 

Coal 

Coal 

Floor,  hard  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . . . 


A 

B 

c 

D 

12158 

12159 

12160 

12172 

Ft.    in. 

Ft.    in. 

Ft.    in. 
0      2 
0        J 
0       4 

Ft.    in. 

aQ      i 

0      -I 

aO         i 

1     5 

1      9 

0    10 

1       b 

0      } 

ai)          \ 

0      i 

1     2i 

0    11 

1       U 

1      i 

o"6   "i 

a  6  "i 

aO     1 

30         i 

oO      U 

aO      2 

aO     U 

aO       1 

aO        f 

0    9 

0      9 

0     11 

0     10 

3    71 

3    n 

3      "J 

3      7| 

3    n 

3      5 

3      4J 

3      4i 

E 

12173 

Ft.    in. 


0  3 
0 

1  7 
0 

0    10 


aO      1 

'6   ioj 


9i 


a  Not  included  in  sample. 

Section  A  (sample  12158)  was  measured  at  the  face  of  left  entry  2,  about  2,000  feet 
from  the  mine  mouth.  , 

Section  B  (sample  12159)  was  measured  at  the  face  of  room  12  off  the  main  heading, 
2,200  feet  from  the  mine  mouth. 

Section  C  (sample  12160)  was  measured  at  the  face  of  the  third  left  main  heading. 

Section  D  (sample  12172)  was  measured  at  the  face  of  room  6  off  the  main  heading, 
1,500  feet  southwest  of  the  mine  mouth. 

Section  E  (sample  12173)  was  measured  at  the  face  of  room  8  off  the  second  left  head- 
ing, 1,200  feet  southwest  of  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  12158,  12159,  12160, 
12172,  and  12173.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under 
laboratory  No.  12161. 

Notes. — As  Cynabria  No.  1  mine  and  Cymbria  No.  2^  mine  use  the  same  tipple,  the 
notes  on  Cymbria  No.  1  are  applicable  to  Cymbria  No.  2J. 

Barnesboro.     Empire  A  Mine. 

-Sffm/jZe.— Bituminous  coal;  Windber  field;  analyses  Nos.  12212,  W19643,  W19644, 
W19645,  W19646,  W19647,  and  W19648  (p.  71). 

Mine. — Empire  A,  a  drift  mine  in  the  Clearfield  district,  three-fourths  of  a  mile  west 
of  Barnesboro,  on  the  New  York  Central  and  the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Freeport  or  D.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  4  feet  4  inches.  Roof,  shale;  between  the  shale  and  the  coal  is  a 
stratum  of  cannel  coal  about  2  inches  thick.  Floor,  hard  smooth  fire  clay.  Material 
from  the  roof  and  floor  did  not  become  mixed  with  the  coal  in  mining. 

The  bed  was  measured  and  sampled  at  six  points  in  the  mine  by  P.  M.  Riefkin  on 
April  28,  1911,  as  described  below: 

Sections  of  coal  bed  in  Empire  A  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Cannel  coal 

Coal 

Coal,  bony,  and  shale 

Coal,  hard,  gray 

Coal ; 

Mother  coal 

Coal 

Mother  coal 

Coal 

Shale 

Coal 

Floor,  hard  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

E 

AV 19643 

W19644 

W1964S 

W19646 

W19647 

Ft.  in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

aQ    2 

aQ      2 

aQ       1\ 

aQ  ,  2 

aQ     1 

0    7 

0      3i 

0      7 

0      8 

0    6i 

aO     U 

'6   'i 

aQ        4 

aQ       1 

1     2 

1     10 

1       If 

0     5J 

0      i 

0        i 

Streak. 

0        i 

Streak. 

0    8i 

1       1 

2      2 

0     10 

1    74 

0      i 

0       i 

0        i 

0      4 
0    21 

0    9J 

0      7 

0      7a 

aO    1 

aQ      if 

"O       f 

aQ        I 

aQ     1 

0    Si 

0     11 

0    10 

0      84 

0    8 

4     41 

4      Of 

4      4\ 

4      31 

3    9J 

i     i 

4      3 

4      2i 

4        i 

3    6| 

F 
W 19648 
Ft.  in. 
aQ  2 
0  7 
aQ      1 


1 

lol 


aQ       1 
0     lU 


4     104 
4       64 


»  Not  included  in  sample. 
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Section  A  (sample  W19643)  was  measured  in  room  1  off  left  entry  5  off  new  parallel 
heading,  14,000  feet  northwest  of  the  drift  mouth. 

Section  B  (sample  W19644)  was  measured  near  the  face  of  room  4  off  old  first  left 
heading  off  the  main  entrj%  2,000  feet  northwest  of  the  drift  mouth. 

Section  C  (sample  W19645)  was  measured  at  the  corner  of  the  back  heading  on  right 
entry  3  off  the  old  parallel  heading,  3,000  feet  northeast  of  the  drift  mouth. 

Section  D  (sample  W19646)  was  measured  40  feet  from  the  face  of  the  parallel  head- 
ing off  the  main  entry,  9,000  feet  northeast  of  the  drift  mouth. 

Section  E  (sample  W19647)  was  measured  at  the  face  of  room  24  off  left  entry  14  off 
the  main  entry,  11,000  feet  northwest  of  the  drift  mouth. 

Section  F  (sample  W19648)  was  measured  at  the  face  of  room  17  off  left  entry  3  off 
the  new  parallel  heading,  14,000  feet  northwest  of  the  drift  mouth. 

A  composite  sample  was  made  by  combining  face  samples  W19643  to  W19648,  in- 
clusive. The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory 
No.  12212. 

Notes. — At  the  time  of  sampling  the  coal  was  imdercut  by  compressed-air  punchers 
and  broken  down  with  FFFF  black  powder.  There  was  one  loading  track  at  the 
tipple,  and  the  entire  production  was  shipped  as  run-of-mine.  Pickers  were  em- 
ployed on  the  car  in  loading.  The  mine  had  a  capacity  of  about  1,000  tons  a  day, 
with  an  average  daily  output  of  625  tons,  75  jier  cent  of  which  was  from  advance  work- 
ings.   There  were  approximately  750  acres  of  unmined  coal. 

Beaverdale.     Pennsylvania  No.  15  Mine. 

Saviple. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12174,  12175,  12176, 
12177,  12178,  and  12179  (p.  71). 

Mine. — Pennsylvania  No.  15,  a  shaft  mine  in  the  Clearfield  district,  at  Beaverdale, 
on  the  South  Fork  branch  of  the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Kittanning  or  B ;  Carboniferous  age,  Allegheny  formation.  Thick- 
ness, 3  feet  to  3  feet  8  inches;  dip,  3°  north.  Roof,  bony  coal,  5  inches  thick,  with 
sandstone  cap  rock;  floor,  hard  smooth  fire  clay.  Material  from  the  roof  and  floor  did 
not  mix  with  the  coal  in  mining. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  E.  G.  Borden  on 
May  1,  1911,  as  described  below: 

Sections  of  coal  bed  in  Pennsylvania  No.  15  mine. 


A 

12174 

Ft.    in. 

0      2 

0  i 

1  7 

Streak. 
1      IJ 
0       \ 
0      4 

3      3 
3      3 

B 

12175 
Ft.    in. 

"2    '9 
0       i 
0      7 

3      4i 
3      4i 

C 

12176 
Ft.    in. 

'3     '4 

3      4 
3      4 

D 

12177 

Ft.    in. 

0      3J 

Streak. 
3       i 

3      3i 
3      3f 

E 

Laboratory  No 

12179 

Roof,  sandstone,  and  bony  coal. 

Coal 

Ft.    in 
0      6^ 

Mothercoal 

Coal 

Coal,  gray 

0      IJ 

Coal                 .                

2      5 

Coal 

Floor,  hard  fire  clay. 

3      1 

Thickness  of  coal  sampled 

3      1 

Section  A  (sample  12174)  was  measured  n^ar  the  face  of  the  first  slant  off  right 
heading  5  off  the  first  dip  off  the  main  entr^^ 

Section  B  (sample  12175)  was  measured  at  the  face  of  the  sump  for  the  main  dip, 
off  left  heading  4  off  the  first  dip  off  the  main  entry. 

Section  C  (sample  12176)  was  measured  at  the  face  of  the  first  slant  off  right  heading 
4  off  the  first  dip  off  the  main  entry. 

Section  D  (sample  12177)  was  measured  at  the  face  of  the  first  slant  off  right  head- 
ing 3  off  the  first  dip  off  the  main  entr^^ 
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Section  E  (sample  12179)  is  a  pillar  sample  taken  in  room  23  off  right  heading  3 
off  the  first  dip  off  the  maiu  entry. 

A  composite  sample  was  made  by  combimng  face  samples  12174  to  12177,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
12178. 

Notes. — The  shaft  is  624  feet  deep.  At  the  time  of  sampling  the  coal  was  undercut 
with  compressed-air  punching  machines  and  broken  down  with  black  powder. 
Dynamite  was  used  for  brushing  the  roof  and  floor.  All  of  the  coal  was  sliipped 
as  run-of-mine.  Pickers  were  employed  on  the  cars  in  loading.  There  were  two  load- 
ing tracks  at  the  tipple  with  a  capacity  of  25  empty  and  22  loaded  cars.  The  daily 
output  was  450  tons,  about  SO  per  cent  of  which  was  from  advance  workings. 

Bens  Creek.     Bens  Creek  No.  1  Mine. 


Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12211,  W19697, 
W19700,  W19702,  W19736,  and  W19737  (p.  72). 

Mine. — Bens  Creek  No.  1,  a  shaft  mine  in  Portage  township,  1  mile  east  of  Bens 
Creek,  on  the  Bens  Creek  branch  of  the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Kittanning,  Miller,  or  B.  Carboniferous  age,  Allegheny  forma- 
tion. Average  thickness,  3  feet  6  inches.  Roof,  hard  gray  smooth  shale;  floor,  smooth 
hard  shale,  underlain  by  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  E.  W.  Miller  on 
May  2,  1911,  as  described  below: 

Sections  of  coal  bed  in  Bens  Creek  No.  1  mine. 


Section 

Laboratory  No 

Roof,  shale  and  bony  coal. 

Coal 

"Sulphur"  streak 

Coal 

"Sulphur"  streak 

Coal 

Floor,  shale  and  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

W19697 

Ft.    in. 

2      0 

0  i 

1  6i 


B 

W19700 
Ft.    in. 


9f 


C 
W19702 
Ft. 


3      9 
3      9 


D 

W19736 
Ft. 


W 19737 

Ft.    in. 

0      5i 

0        i 

3      2| 


3      7f 
3      TJ 


Section  A  (sample  W19697)  was  measured  on  the  barrier  pillar  on  No.  2  sidetrack, 
100  feet  from  room  21  and  3,200  feet  southwest  of  the  old  main  heading. 

Section  B  (sample  W19700)  was  measured  on  the  pillar  on  No.  1  sidetrack  between 
the  manway  and  room  1,  1,200  feet  southwest  of  the  shaft. 

Section  C  (sample  W19702)  was  measured  on  the  main  pillar  of  the  old  main  heading, 
900  feet  southwest  of  the  shaft. 

Section  D  (sample  W19736)  was  measured  at  the  face  of  heading  6,  off  the  first  dip, 
700  feet  southeast  of  the  shaft. 

Section  E  (sample  W19737)  was  measured  on  the  pillar  of  heading  1,  between  rooms 
27  and  28,  2,700  feet  southwest  of  the  shaft. 

A  composite  sample  was  made  from  face  samples  W19697,  W19700,  W19702,  and 
W19737.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  labora- 
tory No.  12211. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  down  with 
black  powder.  There  were  no  screens,  the  entire  output  being  shipped  as  run-of-mine. 
Pickers  were  employed  on  the  cars  in  loading.  There  was  one  loading  track  at  the 
tipple  with  a  capacity  of  24  cars.  The  mine  had  a  capacity  of  230  tons  a  day  and  an 
average  daily  output  of  about  225  tons,  all  from  pillar  workings. 
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Bens  Creek.     Pennsylvania  No.  2  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  W19695,  W19696, 
"\V19698,  W19699,  W19701,  and  12222  (pp.  72,  73). 

Mine.- — Pennsylvania  No.  2,  a  slope  mine  1  mile  south  of  Bens  Creek,  on  the  Bens 
Creek  branch  of  the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Kittanning,  Miller,  or  B.  Carboniferous  age,  Allegheny  forma- 
tion. Average  thickness,  3  feet  6  inches.  Boof,  shale  overlain  by  sandstone  cap  rock; 
floor,  smooth  shale  underlain  by  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  E.  W.  Miller  on 
May  1,  1911,  as  described  below: 

Sections  of  coal  bed  in  Pennsylvania  No.  2  mine. 


Section 

Laboratory  No 

Roof,  sandstone,  shale,  and  bony  coal. 

Coal 

Mother  coal,  hard 

Coal 

" Sulphur"  streak 

Coal 

" Sulphur"  streak 

Coal... 

' '  Sulphur ' '  ball 

Coal 

Shale 

Coal 

Floor,  shale  and  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

W19C95 

W19696 

W 19698 

W 19699 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

1      6 

1        i 

1      3 

1      0 

0        1 

0        f 

0        3 

0       i 

0      6| 

0      9J 

2      4 

2      4i 

aO        \ 

0        i 

0      8i 

0      7i 

aO        \ 

0        i 

0      8J 

0      5 

aO      1 

0      1 

aO       "} 
0      3 

3      9i 

3      31 

3      TJ 

3      5 

3      7f 

3      31 

3      7J 

3      5 

E 
W19701 
Ft.  in. 
1      2 
0 

0      G 
0 
0 
0 
1 


^? 


3      i->\ 
3      6i 


a  Not  included  in  sample. 

Section  A  (sample  W19695)  was  measured  at  the  face  of  heading  19,  4,100  feet  north- 
east of  the  drift  mouth. 

Section  B  (sample  W19696)  was  measured  on  the  pillar  between  rooms  14  and  15 
off  main  heading  4,  2,900  feet  northwest  of  the  drift  mouth. 

Section  C  (sample  W19698)  was  measured  on  the  pillar  between  rooms  2  and  3  off 
butt  entry  17,  3,900  feet  north  of  the  drift  mouth. 

Section  D  (sample  \V19699)  was  measured  on  the  pillar  between  rooms  1  and  2  off 
butt  entry  16,  3,900  feet  north  of  the  drift  mouth. 

Section  E  (sample  W19701)  was  measured  on  the  pillar  between  rooms  21  and  22 
off  heading  5,  3,200  feet  north  of  the  drift  mouth. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  down  with 
black  powder.  About  90  per  cent  of  the  coal  was  shipped  asrun-of-mine;  the  remain- 
ing 10  per  cent  was  passed  over  8-foot  bar  screens  with  4-inch  openings.  Pickers  were 
employed  on  the  cars  in  loading.  There  were  two  loading  tracks  with  a  capacity  of 
25  cars.  The  mine  was  equipped  to  produce  200  tons  a  day  and  had  an  average  daily 
output  of  175  tons,  practically  all  of  which  was  from  pillar  workings.  The  intent  was 
to  increase  the  output  to  about  200  tons. 

Carrolltown  Road.     Logan  No.  5  Mine. 

-SampZe.— Bituminous  coal;  Windber  field;  analyses  Nos.  ]2370,  W20364,  W20365, 
W20366,  W20367,  and  W20368  (p.  73). 

Mine. — Logan  No.  5,  a  drift  mine  one-fourth  of  a  mile  west  of  Carrolltown  Road, 
on  the  Cresson  division  of  the  Pennsylvania  Railroad. 

Coal  feci. —Miller.  Carboniferous  age,  Allegheny  formation.  Average  thickness,  2 
feet  8  inches.  Roof,  hard  shale  overlain  by  bony  coal  and  sandstone;  floor,  smooth, 
hard  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  E.  W.  Miller  on 
June  7,  1911,  as  described  on  the  following  page. 
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Section 

Laboratory  No 

Roof,  sandstone,  bony  coal,  and  shale. 

Coal 

"  Sulphur"  streak 

Coal 

"Sulphur"  streak 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

W20364 

W20365 

W20366 

W20367 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

0    6 

0      6i 

1    10 

0    &i 

0      i 

0       ^ 

0        J 

0      1 

0    7 

1        i 

0      8 

1    95 

0      i 

0       i 

1    5i 

0    10 

2    6i 

2      5^ 

2      6i 

2    4i 

2    6J 

2      5A 

2      6J 

2    4J 

E 
W20368 
/'r.  in. 
0    5 
0      i 
0    7i 

0  i 

1  5i 

2  6i 
2    6i 


Section  A  (sample  W20364)  was  measured  in  the  first  main  heading,  4,300  feet  south 
of  the  mine  mouth. 

Section  B  (sample  W20365)  was  measured  at  the  face  of  right  entry  2;  250  feet  from 
the  second  main  heading  and  3,750  feet  south  of  the  mine  mouth. 

Section  C  (sample  W20366)  was  measured  at  the  face  of  room  8  off  the  air  course  of 
right  entry  1,  off  the  second  main  entry,  4,300  feet  south  of  the  mine  moutli. 

Section  D  (sample  W20367)  was  measured  at  the  face  of  the  se(  ond  main  heading, 
3,600  feet  southeast  of  the  mine  mouth. 

Section  E  (sample  W20368)  was  measured  at  the  face  of  the  fourth  left  heading  off 
the  second  main  heading,  3,200  feet  southeast  of  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  W20364  to  W20368,  inclu- 
sive. The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory 
No.  12370. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  both  by  hand  and  with 
machines,  and  shot  down  with  black  powder.  There  were  no  screens,  the  output 
being  slaipped  as  run-of-mine.  Pickers  were  employed  on  the  cars  in  loading. 
There  was  one  loading  track  at  the  tipple  with  a  capacity  of  50  cars.  The  mine  had 
a  capacity  of  600  tons  a  day  with  an  average  daily  output  of  about  350  tons,  all  of 
which  was  from  advance  workings.  The  intent  was  to  increase  +.he  production  to 
about  700  tons  a  day.     There  were  approximately  700  acres  of  unmined  coal. 

COLVER.       COLVER   MiNE. 

Sample. — Semibituminous  coal;  Wiudber  field;  analyses  Nos.  13634  to  13643,  in- 
clusive (p.  73). 

Mine. — Coh^er,  a  drift  mine,  in  the  Ebensburg  district,  at  Colver,  the  terminus  of 
the  Cambria  &  Indiana  Railroad. 

Coal  bed. — Known  as  the  Lower  Kittanning  or  B.  Carboniferous  age,  Allegheny 
formation.  Average  thickness,  4  feet.  Roof,  hard  gray  shale,  with  smooth  surface; 
floor,  shaly  underclay  with  a  smooth  surface. 

The  bed  was  measured  and  sampled  at  nine  points  in  the  mine  by  L.  M.  Jones,  on 
March  28  and  29,  1912,  as  described  below: 


Sections  of  coal  bed  in  Colver  mine. 


Section 

Laboratory  No 

Koof,  gray  shale. 

Coal,  bony 

Coal,  soft 

Coal,  dull 

Shale 

Coal,  soft 

"Sulphur"  band 

Coal 

Shale 

Coal 

Floor,  shaly  underclay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

E 

13634 

13635 

13636 

3637 
3643 

13638 
13642 

Ft.  in. 

Ft.    in. 

Ft.    in.     I 

7.    in. 

Ft.    in. 

aO      3 

aO      3 

aO      3         a 

0        5 

aO      4 

1      1 

2      8J 

2       li 

3      10 

2      4i 

0        i 

0      "i 

1      0 

aO        J 

oO        i 

aO         f 

0      5i 

1    n 

1       8J 

1      U 

0        i 

1       1 

3     11 

4      IJ 

4      2 

4        3 

3    10 

3       71 

3    10 

3    lOi 

3      10 

3      6 

F 

13639 

13641 

Ft.    in. 

aO    5 

0    9 

0  i 

i    i 
oo    i 

1  8| 


4    1 
3    7i 


a  Not  included  in  sample. 
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Section  A  (sample  13634)  was  cut  from  the  face  of  main  entry  A,  2,400  feet  south- 
west of  bore  hole  25. 

Section  B  (sample  13635)  was  cut  from  the  face  of  entry  A-2,  1,175  feet  southeast 
from  bore  hole  25. 

Section  C  (sample  13636)  was  cut  from  the  face  of  entry  A-3,  1,400  feet  south  of  bore 
hole  25. 

Section  D  (duplicate  samples  13637  and  13643)  was  cut  from  the  face  of  the  main 
entry,  1,200  feet  southeast  of  bore  hole  25. " 

Section  E  (duplicate  samples  13638  and  13642)  was  cut  from  the  face  of  entry  B-1), 
725  feet  southeast  of  bore  hole  25,  at  the  inner  end  of  the  rock  tunnel. 

Section  F  (duplicate  samples  13639  and  13641)  was  cut  from  the  face  of  entry  A-1, 
950  feet  southeast  of  bore  hole  25. 

A  composite  sample  was  made  by  mixing  samples  13634  to  13639  inclusive.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  13640. 

Notes. — This  mine  was  originally  opened  by  a  slope  and  shaft  but  at  the  time  of 
sampling  all  the  coal  shipped  was  hauled  to  the  surface  through  a  rock  tunnel  2,050 
feet  long . 

The  steel  tipple  was  designed  to  handle  4,000  tons  of  coal  a  day.  There  were  two 
loading  tracks  with  a  capacity  of  80  empty  cars.  The  tipple  was  equipped  with  a 
shaking  screen  ha\dng  perforations  1\  inches  in  diameter,  but  the  entire  output  was 
shipped  as  run-of-mine. 

The  coal  was  undercut  vrith.  chain  cutting  machines  and  with  punching  machines 
and  shot  down  with  FFFF  black  powder.  The  impurities  that  might  be  loaded  with 
the  coal  were  a  bony  coal  at  the  top  of  the  seam,  which  in  places  stuck  to  the  roof, 
and  a  '  'sulphur' '  band  below  the  middle.  The  roof  and  floor  were  liard  and  generally 
smooth  and  were  not  likely  to  get  mixed  ^vith  the  coal. 

The  average  daily  output,  the  mine  working  double  shifts,  was  1,000  tons.  There 
was  8,000  acres  of  coal  land  at  this  mine,  the  development  of  which  was  still  in  an 
early  stage.     The  maximum  day's  run  was  1,040  tons 

DuNLO.     Henriette  Mine. 

Sam-pie. — Semibituminous  coal;  Windber  field;  analyses  Nos.  14238  to  14246,  inclu- 
sive (p.  74). 

Mine. — Henriette,  a  shaft  mine  1  mile  south  of  Dunlo,  on  the  South  Fork  branch 
of  the  Pennsylvania  Railroad,  with  connections  to  the  main  line  at  South  Fork. 

Coal  6ec?.— Miller  or  B.  Carboniferous  age,  Allegheny  formation.  Thickness,  about 
3  feet  8  inches;  dip,  7^°  northwest.  Roof,  smooth  shale  1  to  10  feet  thick,  above  which 
is  a  sandstone  cap  rock.  Floor,  hard,  smooth  fire  clay.  The  parting  between  the 
floor  and  the  coal  and  the  roof  is  distinct,  so  that  neither  the  floor  or  the  roof  material 
got  mixed  with  the  coal  in  mining.     Cover  at  points  of  sampling,  130  to  400  feet. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  A.  H.  Fay,  on 
June  27,  1912,  as  described  below: 

Sections  of  coal  bed  in  Henriette  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Top  coal  or  bone 

Coal 

Floor,  shale  and  fire  clay 
Thickness  of  bed 


A 

B 

C 

D 

14245 

14246 

14244 

14238 

14239 

14240 

14241 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

0  4 

0   3 

0  2 

0  3J 

3  hi 

3   7 

3  4J 

3  4 

3  9i 

3  10 

3  6J 

3  Ih 

14242 
Ft.    in. 


Section  A  (sample  14238  is  the  good  coal  and  sample  14245  is  the  bone  or  top  coal) 
was  measured  on  the  rib  of  room  2,  right  heading  1  off  slope  2,  about  700  feet  north  of 
shaft  No.  2. 
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Section  B  (sample  14239  is  the  good  coal  and  sample  14246  is  the  bone  or  top  coal) 
was  measured  at  the  junction  of  the  sixth  slant  and  main  heading,  about  3,050  feet 
north  of  shaft  No.  2. 

Section  C  (sample  14240  is  the  good  coal  and  sample  14244  is  the  bone  or  top  coal) 
was  measured  on  the  ]ullar  of  sixth  left  entry  near  room  13,  north  of  the  rock  fault, 
4,350  feet  northwest  of  shaft  No.  2. 

Section  D  (sample  14241)  was  measured  on  the  pillar  of  sixtli  left  heading,  450  feet 
north  of  the  back  heading  of  slope  2  and  4,150  feet  northwest  of  shaft  No.  2. 

Section  E  (sample  14242)  was  measured  on  the  rib  between  rooms  1  and  2,  first  level 
above  the  main  entry,  about  1,500  feet  northwest  of  shaft  No.  2. 

A  composite  sample  was  made  by  combining  samples  14238  to  14242,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14243. 

Notes. — The  mine  is  opened  by  a  shaft  90  feet  deep,  from  the  bottom  of  which  a 
slope  extended  a  distance  of  about  7,000  feet.  The  coal  is  mined  by  the  room-and- 
pillar  system.  That  part  of  the  mine  from  which  these  samples  were  taken  had  been 
practically  abandoned  for  a  number  of  years,  and  at  the  time  of  sampling  no  mining 
was  being  done  there.  It  was  proposed  to  pull  the  pillars  later.  Other  property 
tributary  to  this  slope  was  producing  about  700  tons  a  day.  All  of  the  coal  was  shipped 
as  run-of-mine.  Pickers  were  employed  on  the  car  in  loading.  The  coal  is  somewhat 
friable  and  does  not  yield  extra  large  lumps.  There  were  two  loading  tracks  with  a 
capacity  of  25  to  30  cars. 

El  Mora.     Peerless  No.  1  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12134,  12135,  12136, 
12137,  12138,  and  12139  (p.  75). 

Mine. — Peerless  No.  1,  a  drift  mine  in  Can-oil  Township,  near  El  Mora  on  the  Penn- 
sylvania Raih'oad. 

Coal  bed. — Lower  Kittanning  or  B.  Carboniferous  age,  Allegheny  formation.  Aver- 
age thickness,  about  3  feet;  dip,  about  3°.  The  immediate  roof  is  a  "draw  slate" 
about  18  inches  thick,  above  which  there  is  a  sandstone  cap  rock.  Floor,  hard  rough 
fire  clay.  The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  P.  M. 
Riefkin  on  April  27,  1911,  as  described  below: 

Sections  of  coal  bed  in  Peerless  No.  1  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal,  hard : 

Coal 

Bone 

Mother  coal 

Coal 

"  Sulphur" 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

B 

C 

D 

12134 

12135 

12136 

12137 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

0  4 

0  5 

0  5J 

0  4 

0   8i 

0   1 

0   S 

'6  "h 

2  5 

2  7 

2   9 

0   9 

0  i 

oO  i 

0   i 

0  2| 

0   2 

1   0 

3  31 

3  i 

2  Hi 

2  llj 

3  3J 

3   i 

2  11 

2  Hi 

E 

12138 
Ft.    in. 

0      5J 


0        i 
2      5i 


2    llj 
2    llj 


a  Not  included  in  sample. 

Section  A  (sample  12134)  was  measured  on  a  heading  stump  on  left  heading  3  off 
the  main  entry,  about  1,700  feet  northeast  of  the  drift  mouth. 

Section  B  (sample  12135)  was  measured  at  the  face  of  room  1,  off  right  heading  8 
off  the  main  entry,  2,300  feet  east  of  the  drift  mouth. 

Section  C  (sample  12136)  was  measured  at  the  face  of  left  heading  7  off  the  main 
entry,  about  2,800  feet  northeast  of  the  drift  mouth. 

Section  D  (sample  12137)  was  measured  on  the  rib  of  room  1,  off  right  heading  3  off 
the  main  heading,  1,600  feet  southeast  of  the  drift  mouth. 
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Section  E  (sample  12138)  was  measured  in  heading  1  off  the  main  entry,  about  425 
feet  from  the  main  entry. 

A  composite  sample  was  made  by  combining  face  samples  12134  to  12138,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  12139. 

Notes. — The  mine  is  opened  by  entry;  the  cover  at  the  opening  is  40  feet.  The 
room-and -pillar  method  of  mining  is  used.  At  the  time  of  sampling  FFFF  black 
powder  was  used  for  breaking  the  coal.  All  of  the  coal  was  shipped  as  run-of-mine. 
Pickers  were  employed  on  the  cars  in  loading.  The  mine  had  a  daily  output  of  about 
125  tons  a  day,  75  per  cent  of  which  was  from  advance  workings  and  the  remainder 

fi-om  pillars. 

FiGART.     Frick  No.  2  Mine. 

Sample.— Biiumhious.  coal;  Windber  field;  analyses  Nos.  12366,  W20433,  W20434, 
W20474,  W20475,  and  W20476  (p.  75). 

Mine. — Frick  No.  2,  a  drift  mine  1\  miles  northeast  of  Figart,  on  the  Pennsylvania 
Railroad . 

Coal  bed. — C  or  Middle  Kittanning.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  2  feet  7  inches.  Roof,  dark  shale;  floor,  medium  soft  fire  clay 
with  a  smooth  surface.  The  B  bed,  or  Lower  Kittanning,  is  also  worked  at  this  mine, 
and  the  coal  is  delivered  to  the  same  tipple  as  is  the  coal  from  the  C  bed. 

The  C  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  H.  I.  Smith 
on  June  10,  1911,  as  described  below. 

Sections  of  coal  bed  in  Frick  No.  2  mine. 


Section A 

Laboratory  No I  W20433 

Roof,  dark  shale.                                                              !  Ft.  in. 

Coal, bony "0 


Coal 

Coal,  gray I    . . 

Shale !     0 

Coal i      0 

Carmel  coal 0 

Coal,  bony a  0 

Coal ". I      0 

Coal  streaked  with  "sulphur  " 1  a  0 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


3i 


B 

W20434 

Ft.  in. 

aO      9i 

1      3j 


0      2 


c 

D 

W20474 

W20475 

Ft.  in. 

Ft.  in. 

aO    lOJ 

"0      9 

0      4J 

0      6 

0      1 

0       J 

0      3 

6   iov 


3      21 

2      i 


0    10 
0        i 


E 

W20476 

Ft.  in. 

aO    10 

1      3 


oO 
'6 


2    llj 
1    Hi 


a  Nat  included  in  sample. 


b  "Sulphur"  stjeak. 


Section  A  (sample  W20433)  was  measured  at,  the  face  of  the  second  main  heading, 
400  feet  from  the  mouth  of  the  main  entrj-. 

Section  B  (sample  W20434)  was  measured  at  the  face  of  entry  1,  off  the  second  main 
heading,  400  feet  from  the  mouth  of  the  main  entry. 

Section  C  (sample  W20474)  was  measured  at  the  face  of  room  5,  off  the  main  left  head- 
ing, 850  feet  from  the  mouth  of  the  main  entry. 

Section  D  (sample  W20475)  was  measured  at  the  face  of  the  first  left  heading,  500 
feet  from  the  mouth  of  the  main  entry. 

Section  E  (sample  W20476)  was  measured  at  the  face  of  the  straight  main  heading, 
1,200  feet  from  the  mouth  of  the  entry. 

A  composite  sample  was  made  by  combining  face  samples  W20433,  W20434,  W20474, 
W20475,  and  \V20476.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown 
under  laboratory'  No.  12366. 

Notes. — At  the  time  of  sampluig  the  coal  was  undercut  by  hand  and  shot  down  with 
FFFF  b?ack  powder.  There  were  no  screens,  the  entire  output  being  shipped  as 
run-of-mine.  Pickers  were  employed  on  the  cars  in  loading.  There  was  one  loading 
track  with  a  capacity  of  28  cars.  The  mine  had  a  capacity  of  100  tons  and  an  average 
daily  output  of  80  tons,  of  which  the  larger  part  was  from  advance  workings.  There 
were  approximately  50  acres  of  unmined  coal  tributary  to  this  opening. 
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Sample. — Bituminous  coal;  Windber  field;  analyses  Nos.  12371,  W20440,  W20441, 
W20442,  W20443,  and  W20447  (p.  76). 

Mine. — ^Miller  Run,  a  drift  mine 2^  miles  northeast  of  Hastings,  on  the  ("resson  divi- 
sion of  the  Pennsylvania  Railroad. 

Coal  bed. — ^Miller  or  B.  Carboniferous  age,  Allegheny  formation.  A^-erage  thick- 
ness, 3  feet.     Roof,  shale  overlain  by  sandstone;  floor,  smooth  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  E.  W.  Miller  on 
June  9,  1911,  as  described  below: 

Sections  of  coal  bed  in  Miller  Run  mine. 


Section '  A 

Laboratory  No '•  W20440 

Roof,  sandstone  and  shale.  Ft.  in. 

Coal 0     7 

Coal, bony ao      9J 

"  Sulphur"'' 


Coal 0 

Mother  coal i      0 

"Sulphur"  ball 

Coal 

Coal,  bony 

Coal 

"Sulphur " I   a 0 

Coal,  bony 

Coal I      1 

Floor,  fire  clay. 

Thickness  of  bed 4 

Thickness  of  coal  sampled 3 


3i 


1      2.1 


B 

W20441 
Ft.  in. 
0      5 


C 

W20442 
Ft.  in. 


D 

W20443 

Ft.  in. 

0      2 

6    '"j 
0      2h 


0 

0 

aO 

1 

0 
1 

4 
3 


E 
W20447 
Ft.  in. 
0      li 


0 
0 

1 

0 
1 


3    111 
3      3* 


a  Not  included  in  sample. 

Section  A  (sample  W20440)  was  measured  at  the  face  of  tlie  main  air  course,  2,000 
feet  from  the  drift  mouth. 

Section  B  (sample  W20441)  was  measured  at  the  face  of  room  4,  off  the  fifth  right 
entry,  200  feet  from  the  main  entry. 

Section  C  (sample  "\V20442)  was  measured  at  the  face  of  the  first  right  entry,  200 
feet  off  left  entry  2. 

Section  D  (sample  W20443)  was  measured  at  the  face  of  the  second  left  entry,  500 
feet  off  the  main  entry. 

Section  E  (sample  ^20447)  was  measured  on  pillar  of  room  5,  first  left  entry,  300 
feet  off  the  main  entry. 

A  composite  sample  was  made  by  mixing  face  samples  W20440  to  W20443.  The 
results  of  an  ultimate  analysis  of  tliis  sample  are  shown  under  laboratory  No.  12371. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  down  with 
FFF  black  powder.  There  were  no  screens,  the  entire  output  being  sliipped  as 
run-of-mine.  Pickers  were  employed  on  the  cars  in  loading.  There  was  one  loading 
track  at  the  tipple  with  a  capacity  of  8  empty  and  8  loaded  cars.  The  mine  was 
equipped  to  produce  200  tons  a  day  and  had  an  average  daily  output  of  100  tons,  of 
which  the  larger  part  was  from  advance  workings.  The  intent  was  to  increase  the  out- 
put to  200  tons  in  the  near  future.  There  were  129  acres  of  unmined  coal  tributary  to 
this  opening. 

Hastings.     Pennsylvania  No.  11  and  No.  12  Mines. 

Sample. — Bituminous  coal;  Windber  field;  analyses  Nos.  12150  to  12157,  inclusive, 
and  12166  to  12169,  inclusive  (pp.  76,  77). 

Mines. — Pennsylvania  No.  11  and  Pennsylvania  No.  12,  drift  mines  in  the  central 
Pennsylvania  district,  1  mile  south  of  Hastings,  on  the  Cresson  di\-ision  of  the  Pennsyl- 
vania Railroad. 
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Coal  bed. — Lower  Freeport  or  D,  Carboniferous  age,  Allegheny  formation.  Aver- 
age tliickness,  4  feet  4  inches.  Roof,  dark  shale,  overlain  by  sandstone;  floor,  hard 
rough  fire  clay.  Particles  of  the  roof  or  floor  did  not  become  mixed  with  the  coal  in 
mining. 

The  bed  was  measured  and  sampled  at  five  points  in  the  No.  11  mine  and  at  five 
points  in  the  No.  12  mine  by  H.  I.  Smith,  April  29,  1911,  as  described  below: 

Sections  to/  coal  bed  in  Pennsylvania  No.  11  mine. 


Section 

Laboratory  No 

Roof,  shale  and  sandstone. 

Shale 

Coal 

Mother  coal  and  "sulphur". 

Coal 

"Mining  slate"  and  coal — 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . . 


A 

12150 
Ft.     in. 


aO 

1 
0 
2 
"0 
0 


2i 


5      31 
4    lOi 


B 

12151 
Ft.  in. 
aO    2 

1  1 

0  i 

2  3 
aO     U 

1  I 

4     81- 
4     4i 


C 

121C6 
Ft.  in. 
"0      21 

2  10 

'6  "4 
aO      1 

0      7 

4        i 

3  9 


D 

121(;7 
Ft.  in. 

oQ    2 

2  0 

'i    i' 

aO    1^ 
0    3i 

3  S 
3     4i 


E 
12169 
Ft.   in. 
no      2 

0    11 


0    lOJ 

4      4| 
4        J 


a  Not  included  in  sample. 


Section  A  (sample  12150)  was  measured  at  the  face  of  fifth  right  entry,  off  the  main 
heading. 

Section  B  (sample  12151)  was  measured  at  the  face  of  the  old  main  heading. 

Section  C  (sample  12166)  was  measured  at  the  face  of  the  second  right  cross  heading. 

Section  D  (sample  12167)  was  measured  at  the  face  of  left  heading  3. 

Section  E  (sample  12169)  was  measured  on  the  pillar  in  room  16,  off  third  left  entry. 

A  composite  sample  was  made  by  combining  face  samples  12150,  12151,  12166, 
and  12167.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  labora- 
tory No.  12168. 

Sections  of  coal  bed  in  Pennsylvania  No.  12  mine. 


Section 

A 
12152 
Ft.  in. 

"2    "6 

ah   "n 

0      6 

3.   n 

3      0 

B 

12153 

Ft.  in. 

oO      1 

0  8 
00        1 

1  5 

0  J 

1  -1^ 
aO          I 

0      5 

4        1 
3    lOf 

c 

12154 

Ft.  in. 

aO      IJ 

3      21 

aii    "2 
0      6 

3    11} 
3      8i 

D 

12155 

Ft.  in. 

aO      1 

1      6 

'6  "1 

1     lOJ 

0      9| 

4      i\ 
4      2\ 

E 
12156 

Roof,  shale  and  sandstone. 

Shale.. _ 

Coal  

Ft.   in. 

aO    2 

2    5 

Coal,  bony 

oQ    1 

Coal  

0    5 

Mother  coal  and  "sulphur" 

0      } 

Coal .          

0    5} 

"Mining  slate"  and  coal.           

aO    3 

Coal  

0    5 

Floor,  fire  clay. 

Thickness  of  bed 

4    3 

3    9 

a  Not  included  in  sample. 

Section  A  (sample  12152)  was  measured  at  the  face  of  the  original  old  main  heading, 
5,800  feet  from  the  drift  mouth. 

Section  B  (sample  12153)  was  measured  at  the  face  of  fifth  entry,  off  the  main 
heading. 

Section  C  (sample  12154)  was  measured  at  the  face  of  fourth  right  heading,  1^  miles 
from  the  drift  mouth. 

Section  D  (sample  12155)  was  measured  at  the  face  of  room  1,  off  first  entry  off 
third  right  heading. 

Section  E  (sample  12156)  was  measured  at  the  face  of  third  right  entry,  off  the  main 
heading. 

A  composite  sample  was  made  by  combining  face  samples  12152  to  12156,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
12157. 


PENNSYLVANIA:    CAMBRIA   COUNTY. 


275 


Notes. — The  system  of  mining  in  both  mines  is  single  entry,  room-and-pillar.  At 
the  time  of  sampling  the  coal  was  undercut  in  the  lower  part  of  the  bed  by  electric 
chain  cutting  machines  and  shot  down  with  FFF  and  FFFF  black  powder.  There 
was  one  loading  track  at  the  tipple  with  a  capacity  of  28  empty  and  28  loaded  cars. 
Pickers  were  employed  on  the  cars  in  loading.  The  entire  output  of  the  mines  was 
shipped  as  run-of-mine  coal.  The  No.  11  mine  was  equipped  to  produce  about  400 
tons  of  coal  a  day  and  had  a  daily  output  of  325  tons.  There  was  about  100  acres 
of  coal  tributary  to  this  mine.  The  No.  12  mine  was  equipped  to  produce  300  tons 
a  day.  There  was  about  100  acres  of  coal  tributary  to  this  drift  entry.  All  of  the 
coal  from  these  two  mines  was  used  for  coking  purposes.  Both  mines  load  over  the 
same  tipple. 

Johnstown.     Valley  No.  1  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12213,  ^19563, 
W19564,  AV19565,  \V19566,  and  W19567  (p.  77). 

Mine. — Valley  No.  1,  a  drift  mine  in  the  central  Pennsylvania  district,  3  miles 
south  of  Johnstown,  on  the  Somerset  &  Cambria  branch  of  the  Baltimore  &  Ohio 
Railroad. 

Coal  bed. — C  or  Upper  Kittanning.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  4  feet  2  inches.  Roof,  bony  coal  overlain  with  shale;  floor,  rough 
shale. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  E.  W.  Miller 
on  April  27,  1911,  as  described  below: 

Sections  of  coal  bed  in  Valley  No.  1  mine. 


Section 

Laboratory  No 

Roof,  bony  coal  and  shale. 

Coal 

Bone,  shale,  and  "sulphur" 

Coal 

Bone 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. . 


A 

B 

C 

D 

W 19563 

W 19564 

W19o65 

W19566 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

1   4| 

1  5 

0  2f 

1  U 

aO    \ 

0   i 

0  i 

«0   J 

2   7 

2  8J 

3  61 

2  9§ 

4   0 

4  2 

3  9i 

4  If 

3  111 

4  2 

3  91 

4  1 

W19567 
Ft.  in. 
0    5i 
0      J 

3  3 
oO      i 

0    7J 

4  4| 
4    31 


a  Not  included  in  sample. 

Section  A  (sample  W19563)  was  measured  at  the  face  of  room  11  in  Andy's  heading, 
1,000  feet  west  of  tipple  No.  2. 

Section  B  (sample  W19564)  was  measured  at  the  face  of  room  21,  off  left  heading  7, 
3,400  feet  southeast  of  the  drift  mouth.  There  are  small  "sulphur"  concretions  in 
this  section. 

Section  C  (sample  W19565)  was  measured  on  the  chain  pillar,  4,200  feet  northeast 
of  the  drift  mouth. 

Section  D  (sample  W19566)  was  measured  at  the  face  of  room  4,  off  eighth  right  head- 
ing 3,600  feet  southeast  of  the  drift  mouth. 

Section  E  (sample  W19567)  was  measured  on  the  rib  of  the  main  air  course,  150 
feet  beyond  twelfth  right  heading. 

A  composite  sample  was  made  by  mixing  face  samples  W19563,  W19564,  W19566, 
and  \V19567.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under 
laboratory  No.  12213. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  down 
with  black  powder.  There  were  two  tipples;  each  tipple  had  one  loading  track  with 
a  capacity  of  50  cars.  There  were  no  screens,  the  entire  output  being  shipped  as 
run-of-mine.  Pickers  were  employed  on  the  cars  in  loading.  The  mine  had  a 
capacity  of  about  1,500  tons  a  day  with  an  average  daily  output  of  1,200  tons,  90  per 
cent  of  which  was  from  advance  workings. 
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Nanty  Glo.    Lincoln  No.  1  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12180,  12181,  12182, 
12183,  12184,  and  12185  (p.  78). 

Mine. — Lincoln  No.  1,  a  drift  mine  in  the  central  Pennsylvania  district,  1  mile 
north  of  Nanty  Glo  on  the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Kittanning,  Miller,  or  B.  Carboniferous  age,  Allegheny  forma- 
tion. Average  thickness,  about  3  feet  5  inches.  The  bed  lies  practically  flat;  the 
cleat  is  irregular.  Roof,  hard  dark  shale  overlain  by  sandstone  capping;  floor,  soft 
shale.  All  of  the  samples  were  taken  at  a  depth  of  about  600  feet.  There  are  occa- 
sionally small  soft  "sulphur  "  lenses  in  this  coal.  The  bed  was  measured  and  sampled 
at  five  points  in  the  mine  by  A.  J.  Hazlewood  on  May  3,  1911,  as  described  below: 

Sections  of  coal  bed  in  Lincoln  Ko.  1  mine. 


Section 

Laboratory  No ;     121S0 

Roof,  hard  shale. 

Coal 

Dull-coal  binder 

Coal,  soft  and  bright 

Floor,  soft  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

121S0 

12181 

12182 

12183 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

0      9 

0    10 

0    10 

0    11 

0      1 

0      li 

0      2 

0      2 

2      6 

2      5i 

2      4 

2      5 

3      4 

3      5 

3      4 

3      6 

3      4 

3      5 

3      4 

3      6 

12184 

Ft.  in. 

0  10 

0  2 

2  5 

3  5 
3  5 


Section  A  (sample  12180)  was  measured  at  the  face  of  the  new  main  heading. 

Section  B  (sample  12181)  was  measured  at  the  face  of  right  entry  2 

Section  C  (sample  12182)  was  measured  at  the  face  of  right  entry  4. 

Section  D  (sample  12183)  was  measured  at  the  face  of  left  entry  7. 

Section  E  (sample  12184)  was  measured  at  the  face  of  left  entry  9. 

Notes. — The  coal  is  mined  by  the  room-and-pillar  double-entry  system.  At  the 
time  of  sampling  the  coal  was  undercut  with  electric  chain-cutting  machines  and 
broken  down  with  FFFF  black  powder.  All  of  the  coal  was  shipped  as  run-of-mine. 
The  daily  output  was  about  500  tons,  practically  all  of  which  was  from  advance 
workings.  The  tipple  is  about  300  feet  from  tlie  mouth  of  the  mine.  There  were 
trackage  facilities  for  handling  about  40  cars. 

Nanty  Glo.     Springfield  No.  1  Mine. 

.Sample.— Semibituminous  coal;  Windber  field;  analyses  Nos.  12128,  12129,  12130, 
12131,  12132,  and  12133  (pp.  78,  79). 

Mine. — Springfield  No.  1,  a  slope  mine  in  the  central  Pennsylvania  district,  half  a 
mile  southeast  of  Nanty  Glo  on  the  Black  Lick  branch  of  the  Cresson  di\-ision  of 
the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Kittanning  or  B.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  3  feet  7  inches.  Roof,  firm  shale,  overlain  by  a  sandstone  cap  rock 
22  feet  thick.  Floor,  a  soft  shale,  generally  smooth.  Material  from  the  roof  or  floor 
did  not  become  mixed  with  the  coal  in  mining.  There  are  small  soft  "sulphur" 
lenses  throughout  the  coal  bed. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  A.  J.  Hazlewood 
on  April  29,  1911,  as  described  below: 

Sections  of  coal  bed  in  Springfield  No.  1  mine. 


A 

12128 
Ft.    in. 
0    11 
0      1 

2  4 

3  4 

B 

12129 
Ft.    in. 
0    11 
0      1 

2  8 

3  8 
3      8 

C 
12130 

Ft.    in. 

1  0 
0    li 

2  5i 

3  7 
3    7 

D 
12131 

Ft.    in. 

1  0 
0    li 

2  6i 

3  8 
3    8 

E 

12133 

Roof,  sandrock,  soft  shale. 

Ft.     in. 
0    10 

Coal,  dull         

0        J 

Coal,  very  soft  with  a  number  of  soft  "sulphur" 
lenses         

2    lOi 

Floor,  soft  shale. 

3      9 

3      9 
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Section  A  (sample  12128)  was  measured  at  the  face  of  left  entry  4,  2,700  feet  from  the 
mine  mouth. 

Section  B  (sample  12129)  was  measured  at  the  face  of  the  main  entry,  3,500  feet  from 
the  mine  mouth. 

Section  C  (sample  12130)  was  measured  at  the  face  of  the  third  crosscut  off  the  dip 
heading,  2,500  feet  from  the  mine  mouth. 

Section  D  (sample  12131)  was  measured  at  the  face  of  left  entry  1,  3,000  feet  from  the 
mine  mouth. 

Section  E  (sample  12133)  was  measiired  on  the  pillar  in  room  3,  off  left  entry  2. 

A  composite  sample  was  made  by  combining  face  samples  12128  to  12131,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  12132. 

Notes.- — The  mine  is  on  a  syncline,  and  is  entered  by  a  steep  slope  430  feet  long. 
The  bed  is  slightly  rolling;  there  were  three  or  four  "swamps"  on  the  main  entry.  The 
dip  entry  turns  to  the  right  and  at  the  time  of  sampling  had  considerable  water  in  it. 
The  high  parts  of  the  mine  were  dry. 

The  coal  was  undercut  in  the  bottom  part  of  the  bed  with  compressed  air  punchers 
and  broken  down  with  FFFF  black  powder.  All  of  the  coal  was  shipped  as  nm-of- 
mine.  Pickers  were  employed  on  the  cars  in  loading.  There  was  one  loading  track 
with  a  capacity  of  20  empty  and  20  loaded  cars.  The  mine  had  a  capacity  of  550  tons 
with  an  average  daily  output  of  500  tons,  which  was  all  from  advance  workings .  There 
was  approximately  2,000  acres  of  unmined  coal  tributary  to  this  opening. 

Portage.     Forge  Slope  No.  1  Mine. 

A^ampZe. —Semibituminous  coal;  Windber  field;  analyses  Nos.  12369,  W20396, 
W20397,  W20398,  W20399,  W20400,  and  W20401  (p.  79). 

Mine. — Forge  Slope  No.  1,  a  slope  mine  in  the  central  Pennsylvania  district,  2  miles 
north  of  Portage,  on  the  Martins  branch  of  the  Pennsylvania  Railroad. 

Coal  bed. — Q/  or  Upper  Kittanning,  Carboniferous  age,  Allegheny  formation.  Aver- 
age thickness,  3  feet  5  inches.  The  roof  is  bony  coal  of  poor  quality  1  foot  6  inches  to  3 
feet  4  inches  thick,  and  is  overlain  by  shale  and  sandstone.  Floor,  fire  clay  tmder- 
lain  by  limestone. 

The  bed  was  measured  and  sampled  at  six  points  in  the  mine  by  P.  M.  Riefkin  on 
June  8,  1911,  as  described  below: 

Sections  of  coal  bed  in  Forge  Slope  No.  1  mine. 


Section - 

Laboratory  No 

Eoof,  snale  and  bony  coal. 

Coal,  soft 

"Sulphur" 

'        Coal 

"Sulphur" 

Coal 

Coal,  hard 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

W20396 
Ft.    in. 


1      3J 


0  3 

1  lOi 


B 

W20397 
Ft.    in. 


C 

W20398 
Ft.    in. 


0  2 

1  llj 


D 

W20399 
Ft.  in. 
0  5i 
0  \ 
0  7 
0  I 
0  3 
0    IJ 

2  2 

3  "i 

3  n 


W2040O 

Ft.    in. 

0      8 

0       i 

0      6 


3      51 
3      5# 


F 

W20401 
Ft.  in. 


3      7 
3      7 


Section  A  (sample  W20396)  was  measured  near  the  face  of  the  main  south  heading,  1 
mile  south  of  the  mine  mouth. 

Section  B  (sample  W20397)  was  measured  on  the  rib  near  the  face  of  left  entry  7,  off 
the  main  south  entry,  1  mile  west  of  the  mine  mouth. 

Section  C  (sample  W20398)  was  measured  on  the  rib  near  the  face  of  right  entry  2,  off 
left  entry  7,  off  the  main  south  entry,  4,500  feet  northwest  from  the  mine  mouth. 

Section  D  (sample  ■W20399)  was  measured  on  the  rib  near  the  face  of  right  entry  1,  off 
left  entry  7,  off  the  main  south  heading,  5,000  feet  southwest  of  the  mine  mouth. 
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Section  E  (sample  W20400)  was  measured  at  the  face  of  the  main  north  heading, 
3,000  feet  north  from  the  mine  month. 

Section  F  (sample  \V20401)  was  measured  on  the  rib  near  the  face  of  right  entry  3,  off 
the  main  north  entry,  2,600  feet  north  from  the  mine  month. 

A  composite  sample  was  made  by  combining  face  samples  W20396  to  W20401,  inclu- 
sive. The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory 
No.  12369. 

Notes.— At  the  time  of  sampling  the  coal  was  undercut  with  puncher  machines  and 

shot  down  with  FFFF  black  powder.     There  were  two  loading  tracks  with  a  capacity 

of  45  empty  and  45  loaded  cars.     There  were  no  screens  at  the  tipple,  all  of  the  coal 

being  loaded  as  nm-of-mine.     Pickers  were  employed  on  the  cars  in  loading.     The 

mine  had  a  capacity  of  800  tons  and  a  daily  average  output  of  700  tons,  the  larger  part 

of  which  was  from  advanced  workings.     The  intent  was  to  increase  the  output  to  800 

tons  a  day.     There  was  approximately  300  acres  of  unmined  coal  tributary  to  this 

opening. 

Portage.     Miller  No.  1  Shaft. 


Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  11355,  11356,  11357, 
11358,  11359,  and  11360  (p.  79). 

Mine. — Miller  No.  1  shaft;  central  Pennsylvania  district;  a  shaft  mine  1  mile  south- 
east of  Portage,  on  the  main  line  of  the  Western  Pennsylvania  DiA-ision  of  the  Penn- 
sylvania Railroad.     There  are  railroad  connections  from  the  mine  to  the  main  line. 

Coal  bed. — Lower  Kittanning,  Miller,  or  B.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  about  3  feet  6  inches.  Dip,  5  to  15  per  cent,  west.  Roof,  hard 
black  shale  about  18  inches  thick,  above  which  is  a  sandstone  cap  rock;  floor, 
medium-hard  smooth  clay.  Cover  at  points  of  sampling,  200  to  425  feet.  The  bed  was 
measured  and  sampled  at  five  points  in  the  mine  by  Charles  Enzian  on  December  7, 
1910,  as  described  below: 

Sections  of  coal  bed  in  Miller  No.  1  shaft. 


Section 

Laboratory  No 

Roof,  hard  shale. 

Bone 

Coal 

"Sulphur"  band 

Shale,  hard 

Coal 

Mother  coal 

Coal 

Floor,  soft  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

B 

C 

D 

11355 

11350 

11357 

11358 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

aO  4a 
2  9i 

00  Zh 
1   3f 
0   \ 

1     2 

'6  'i 

00   5a 
1   1 

0'  1 

1   4i 
0   J 

0  lU 

- 

]  8f 
0  i 
0  3i 

2   3J 

3  2 

3  Hi 

3  5i 

3  lOi 

2  91 

3  n 

3  2f 

3   4j 

E 

11359 

Ft.    in. 

1    0 

6   'i 


3    6 
3      4 


0  Not  included  in  sample. 

Section  A  (sample  11355)  was  measured  at  the  face  of  the  second  right  dip,  2,800 
feet  southwest  of  the  shaft. 

Section  B  (sample  11356)  was  measured  at  the  face  of  third  left  heading,  4,100 
feet  southeast  of  the  shaft. 

Section  C  (sample  11357)  was  measured  on  the  pillar  of  the  A-1  heading,  2,000  feet 
from  the  foot  of  the  sliaft. 

Section  D  (sample  11358)  was  measured  at  the  face  of  the  first  right  dip,  1,500  feet 
from  the  foot  of  the  shaft. 

Section  E  (sample  11359)  was  measured  at  the  face  of  first  left  heading,  3,000  feet 
from  the  foot  of  the  shaft. 

A  composite  sample  was  made  by  combining  face  samples  11355  to  11359,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  labor? tory  No. 
11300. 
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Notes. — The  mine  is  oiJeued  by  a  shaft  about  425  feet  deep.  The  plan  of  working 
is  triple  entry,  room-and-pillar.  At  the  time  of  sampling  the  coal  was  undercut  by 
hand.  Black  powder  was  used  for  breaking  down  the  coal  and  dynamite  for  brusliing 
the  roof.  The  tipple  was  steel.  There  were  two  loading  tracks  with  a  capacity  of  80 
cars.  All  of  the  coal  was  shipped  as  run-of-mine.  Pickers  were  employed  on  the  cars 
in  loading.  The  mine  was  comparatively  new  and  had  an  average  daily  output  of  700 
tons,  all  of  which  was  from  advance  workings.  The  intent  was  to  increase  the 
output  to  about  1,500  tons  a  day.  When  the  pillars  were  pulled,  the  total  recovery 
was  about  90  per  cent. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Biu-eau  of  Mines,  1913,  pp.  160,  712,  713. 

Portage.     Plymouth  No.  1  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Noa.  11705,  W17110, 
W17111,  and  W17112  (p.  80). 

Mine. — Plymouth  No.  1,  a  drift  mine  in  the  central  Pensylvania  district,  2^ 
miles  east  of  Portage,  on  the  Pennsylvania  Railroad. 

Coal  bed. — C  or  Upper  Kittanning.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  3  feet  8  inches.  Roof,  bony  coal,  overlain  by  shale.  Floor,  hard, 
smooth  fire  clay  which  softens  readily  when  in  contact  Math  the  air. 

The  bed  was  measured  and  sampled  at  three  j^oints  in  the  mine  by  G.  S.  Pope  on 
January  27,  1911,  as  described  below: 

Sections  of  coal  bed  in  Plymouth  No.  1  mine. 


Section 

Laboratory  No 

Roof,  bone  and  shale. 

Coal 

Bone 

Bone,  soft 

Coal 

"Sulphur" 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

W17110 

W17111 

Ft.    in. 

Ft.    in. 

1    3 

1    3 

aO      4 

6  i 

0    8 

"0     i 

2    i 

1    8 

3  n 

3    8'f 

3     7 

3    8 

c 

W17112 

Ft.    in. 

1      1 

aQ 


l\ 


1     llj 


a  Not  included  in  sample. 

Section  A  (sample  W17110)  was  measured  at  the  face  of  No.  5  dip,  300  feet  from 
the  main  heading. 

Section  B  (sample  W17111)  was  measured  at  the  face  of  fourth  left  entry,  2,000  feet 
from  the  main  heading. 

Section  C  (sample  W17112)  was  measured  at  the  face  of  the  main  heading,  250  feet 
from  eighth  left  entry. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  dovra  with 
FFFF  black  powder.  The  tipple  had  one  loading  track  with  a  capacity  of  15  cars. 
There  were  no  screens,  the  entire  output  being  shipped  as  run-of-mine.  Pickers  were 
employed  on  the  cars  in  loading.  The  mine  had  a  capacity  of  300  tons  a  day  and  an 
average  daily  output  of  250  tons.  Plans  were  under  way  for  installing  rope  haulage 
and  doubling  the  production  of  the  mine.  There  were  approximately  750  acres  of 
unmined  coal  tributary  to  this  opening. 

Portage.     Sonman  No.  2  Shaft. 

iSampZe.— Semibituminous  coal;  Windber  field ;  analyses  Nos.  12205,  12217,  W19688, 
W19689,  W19690,  Wa9691,  W19692,  W19693,  and  W19694  (p.  80). 

Mine. — Sonman   No.  2  shaft,  in  the  central  Pennsylvania  district,  1  mile  east  of 
Portage,  on  the  Sonman  branch  of  the  Pennsylvania  Railroad.  ■ 
476G4°— Bull.  85—14 19 
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Coal  bed. — Lower  Kittanning  or  B.  Carboniferous  age,  Allegheny  formation. 
Thickness,  3  feet  8  inches  to  4  feet  6  inches,  fairly  uniform.  Dip,  11^°  N.,  68°  W. 
Roof,  smooth  shale;  above  the  shale  is  a  sandstone  cap  rock;  floor,  rough  fire  clay. 
Particles  of  the  roof  or  floor  did  not  become  mixed  with  the  coal  in  mining. 

The  bed  was  measured  and  sampled  at  seven  points  in  the  mine  by  P.  M.  Riefkin 
on  May  1,  1911,  as  described  below. 

Sectio7is  of  coal  bed  in  Sonman  No.  2  shaft. 


Section 

A 

B 

C 

D 

E 

F 

G 

W19688 
Ft.    in. 

W 19689 
Ft.    in. 

W 19690 
Ft.    in. 

W19691 
Ft.    in. 

W19692 
Ft.     in. 

W 19693 
Ft.    in. 

W19694 

Itoof,  sandstone  and  shale. 

Ft.    in. 

Coal,  bony 

aO    2i 

aO      i 

aO      6J 

oO    8 

oO      7 

aO     'i 

aO      oi 

Coal 

1    2i 

1     oh 

1      8§ 

Coal,  bony 

0      i 

0      i 

0      1 

Coal       

3      J 

2      5 

3     10 

2    5 

2      8^ 

1     8 

0      7 

"Sulphur"     and     mother 

coal 

..     .. 

0       i 

0      i 

Streak. 

Coal,  hard 

1      2 

Coal 

6      8 

0    7i 

i      6 

Floor,  fire  clay. 

Thickness  of  bed 

3    3 

3    11 

4       4J 

4    3i 

3    11} 

4    5 

4      4 

Thickness  of  coal  sampled. . 

3      i 

3      7 

3    10 

3    7J 

3      4} 

3    9J 

3     lOJ 

a  Not  included  in  sample. 


Section  A  (sample  W19688)  was  measured  at  the  face  of  room  8,  left  heading  2  off 
dip  off  the  main  south  heading. 

Section  B  (sample  W19689)  was  measured  on  a  pillar  near  the  face  of  room  23,  first 
right  off  plane,  3,000  feet  southeast  of  the  shaft. 

Section  C  (sample  W19690)  was  measured  at  the  face  of  room  13,  left  heading  1  off 
dip  off  the  main  south  heading. 

Section  D  (sample  W19691)  was  measured  at  the  face  of  "No.  32  crook"'  off  the 
main  north  heading. 

Section  E  (sample  W19692)  was  measured  at  the  face  of  "No.  28  crook,"  left  head- 
ing 1  off  dip  off  main  south  heading. 

Section  F  (sample  W19693)  was  measured  at  the  face  of  room  10,  first  right  off  plane 
17  off  main  north  heading. 

Section  G  (sample  W19694)  was  measured  at  the  face  of  right  heading  3  off  main 
dip  off  main  north  heading. 

A  composite  sample  was  made  by  combining  face  samples  W19689,  "\V19691,  and 
W19()92.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  imder  labora- 
tory No.  12217. 

A  composite  sample  was  made  by  combining  face  samples  W19688,  W19690,  W19693, 
and-W19694.  The  results  of  an  ultimate  analysis  of  this  sample  are  given  under 
laboratory  No.  12205. 

Notes. — The  mine  is  opened  by  a  shaft  320  feet  deep.  At  the  time  of  sampling  the 
coal  was  undercut  by  hand  and  broken  down  with  black  powder.  The  entire  output 
was  shipped  as  run-of-mine.  Pickers  were  employed  on  the  car  in  loading.  There 
were  two  loading  tracks  ^vith  a  capacity  of  55  empty  and  55  loaded  cars.  The  daily 
output  was  1,100  tons,  about  75  per  cent  of  which  was  from  advance  workings.  There 
was  approximately  1,500  acres  of  unmined  coal  tributary  to  this  opening. 

Spancjler.     Pennsylvania  No.  21  and  No.  22  Mines. 

Sample. — Bituminous  coal;  Windber  field;  analyses  Nos.  12126,  12127,  12140  to 
12148,  inclusive  (p.  81). 

Mine. — Pennsylvania  No.  21  and  Pennsylvania  No.  22,  slope  mines,  2  miles  north- 
west of  Spangler,  on  the  Cresson  division  of  the  Pennsylvania  Railroad. 
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Coal  bed. — -Lower  Freeport  or  D,  Carboniferous  age,  Allegheny  formation.  Average 
thickness,  3  feet  10  inches.  Roof,  bony  coal  overlain  by  "draw  slate  "  6  inches  thick, 
which  comes  down  with  the  coal.  Floor,  hard  fire  clay  with  rough  surface.  In 
mining  care  was  taken  that  the  material  from  the  roof  and  floor  did  not  become  mixed 
with  the  coal. 

The  bed  was  measured  and  sampled  at  five  points  in  No.  22  mine  and  at  four  points 
in  No.  21  mine  by  H.  I.  Smith,  on  April  26  and  27,  1911,  as  described  below: 

Sections  of  coal  bed  in  Pennsylvania  No.  21  mine. 


Section 

Laboratory  No 

Roof,  boDy  coal,  and  "draw  slate." 

(  oal 

Coal  and  "shale" 

Coal 

Coal  and  "sulphur" 

Coal 

Coal 

Bony  coal 

Coal 

Coal 

Coal 

"  Mining  slate  " 

Coal 

Coal 

Floor,  hard  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

12144 

12145 

12146 

Ft.    in. 

Ft.    in. 

Ft.    in. 

0      4i 

0      4 

0       i 

aO      1 

0        i 

1      0 

0      8i 

0      5 

aO      li 

oO      2 

0      4J 

0      3* 

aO       1 

aO      21 

0        ' 

oO       1 

aO      U 

oO         i 

aO        1 

1      4 

1       1 

1      0 

10        i 

oQ        f 

oQ      1 

oO        i 

aO       li 

oO      11 

oO      1 

aO       1 

aO        i 

0    10 

0      8 

0      8 

3      9 

3      5J 

3      6 

3      7 

2    10 

2      8J 

D 

12147 
Ft.    in. 


1  3 

oO  I 

0  6 

'6  i 

"6  io 

oO  i 

aO  1 

oO  1 

0  9 

3  7i 

3  5 


a  Not  included  in  sample. 

Section  A  (sample  12144)  was  measured  at  the  face  of  the  main  heading,  5,000  feet 
southwest  of  the  mine  mouth . 

Section  B  (sample  12145)  was  measured  at  the  face  of  the  second  main  entry,  6,500 
feet  from  the  mine  mouth. 

Section  C  (sample  12146)  was  measured  at  the  face  of  back  heading  17.  The 
point  of  sampling  was  5,900  feet  west  of  the  mine  mouth. 

Section  D  (sample  12147)  was  measured  at  the  face  of  right  entry  4  off  the  second 
main  entry,  6,300  feet  east  of  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  12144  to  12147,  inclusive. 

The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 

12148. 

Sections  of  coal  bed  in  Pennsylvania  No.  22  mine. 


Section 

Laboratory  No 

Roof,  cannel  coal  and  "draw  slate." 

Coal 

Mother  coal  and  "  sulphur  " 

Coal 

Mother  coal  and  "  sulphur  " 

Coal 

Coal  gray,  bony 

Coal 

Coal 

"  Mining  slate  " 

Coal 

Coal 

Floor,  hard  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

12126 

12127 

12140 

12141 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

0      8 

1      5i 

0    11 

0    10 

oO       J 

0       i 

aO       J 

1      Zi 

0      6J 

'o   "h 

a  6  "n 

"6   'ii 

0      9 

1    1 

1      2i 

1      7J 

oO      I 

oO        h 

aQ        i 

oO      1 

aO      1 

aQ         J 

aO      1 

30      IJ 

«0      IJ 

oQ       1 

aQ         § 

oO       1 

1      0 

\      h 

1       0 

0      8^ 

4      1 

3     11 

3     111 

3      53 

3      9 

3      7i 

3      9| 

3      2 

E 
12142 
Ft.    in. 
0      4i 


0 

0 
oO 

0 
aO 

1 


"O       i 

'6  i6' 


a  Not  included  in  sample. 

Section  A  (sample  12126)  was  measured  at  the  face  of  the  main  ninth  entry,  7,200 
feet  southwest  of  the  mine  mouth. 

Section  B  (sample  12127)  was  measured  on  the  rib  of  room  9,  right  entry  4,  off  the 
main  ninth  entry,  6,200  feet  southwest  of  the  mine  mouth. 
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Section  C  (sample  12140)  was  measured  at  the  face  of  room  17,  off  right  entry  6,  off 
the  main  ninth  entry,  7,400  feet  from  the  mine  mouth. 

Section  D  (sample  12141)  was  measured  at  the  face  of  the  main  back  heading,  7,100 
feet  from  the  mine  mouth. 

Section  E  (sample  12142)  was  measured  at  the  face  of  the  fourteenth  right  off  the 
main  heading,  7,200  feet  from  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  12126,  12127,  12140, 
12141,  and  12142.  The  results  of  an  ultimate  analysis  of  this  sample  are  given  under 
laboratary  No.  12143. 

JVo^es.— At  the  time  of  sampling  the  coal  was  undercut  both  by  hand  and  with 
electric  chain  machines  and  shot  down  with  FFFF  black  powder  and  "40  per  cent" 
nitroglycerin  dynamite.  There  was  one  loading  track  at  the  tipple  with  a  capacity 
of  50  empty  and  100  loaded  cars.  All  of  the  coal  was  shipped  as  run-of-mine.  The 
tipple  was  equipped  with  bar  screens  with  3-inch  openings;  if  screened  about  50  per 
cent  of  the  coal  would  pass  through  the  3-inch  spaces.  Pickers  were  employed  on 
the  cars  in  loading.  The  capacity  of  the  storage  bin  was  165  tons.  The  mines  had  a 
capacity  of  1,500  tons  a  day,  with  a  daily  average  output  of  1,000  tons,  60  per  cent  of 
which  was  from  advance  workings.  There  was  approximately  5,000  acres  of  unmined 
coal  tributary  to  this  opening. 

Twin  Rocks.     Big  Bend  No.  1  Mine. 

/Sam/)?^.— Semibituminous  coal;  Windber  field;  analyses  Nos.  W19668,  W19669, 
W19672,  W19674,  W19676,  12208,  and  12215  (p.  82). 

Mine. — Big  Bend  No.  1,  a  drift  mine  in  Black  Lick  Townsliip  at  T^\in  Rocks,  on 
the  Cresson  division  of  the  Pennsylvania  Railroad. 

Coal  bed. — Miller,  B,  or  Lower  Kittanning.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  3  feet  8  inches.  Roof,  smooth,  hard,  gray  shale  15  feet  thick, 
overlain  with  sandstone.     Floor,  hard,  smooth  shale,  underlain  with  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  E.  W.  Miller  on 
April  29,  1911,  as  described  below: 

Sections  of  coal  bed  in  Big  Bend  No.  1  mine. 


A 

W196t>8 
Ft.  in. 
3      7i 

3      7i 
3      74 

B 

W19CG9 

Ft.  in. 

1     11 

0       i 

0  5 

1  »'2 

3      f'l 
3      6| 

C 

W19672 
Ft.  in. 
1      9 

a  6      "i 

1      91 

3      7i 
3      6^ 

D 

W19674 
Ft.  in. 
0      3J 

ab     "i 
3      3i 

E 

W19G70 

Roof,  sandstone  and  shale. 

Coal 

Ft.  in. 
4        3 

"Coal"        

Coal             

Floor,  shale  and  fire  clay. 

4        3 

4        3 

a  Not  included  in  sample. 

Section  A  (sample  W19668)  was  measured  at  the  face  of  room  11  off  the  drainage 
heading,  2,600  feet  northeast  of  the  main  opening. 

Section  B  (sample  W19669)  was  measured  at  the  face  of  the  water-level  heading 
2,000  feet  northeast  of  the  main  opening. 

Section  C  (sample  W19672)  was  measured  on  the  pillar  opposite  room  16,  Claghorn 
section,  3,000  feet  east  of  the  main  opening. 

Section  D  (sample  W19674)  was  measured  on  the  pillar  to  left  of  main  heading, 
2,500  feet  east  of  the  main  opening. 

Section  E  (sample  W19676)  was  measured  on  the  pillar  to  the  left  of  the  main 
heading,  opposite  right  headings  6  and  7,  2,000  feet  east  of  the  main  opening. 

A  composite  sample  was  made  by  combining  face  samples  W19668  and  W19669. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
12215. 
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A  comp'site  sample  vras  made  by  combining  face  samples  W19672,  W19674,  and 
W19676.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory 
No.  12208. 

Notes. — At  the  time  of  sampling,  the  coal  was  undercut  by  hand  and  broken  down 
with  black  powder.  There  was  no  screen,  the  entire  output  being  sliipped  as  run 
of -mine.  Pickers  were  employed  on  the  cars  in  loading.  There  was  one  loading 
track  with  a  capacity  of  10  cars.  The  mine  had  a  daily  capacity  of  450  tons,  with  an 
average  output  of  375  tons  a  day,  70  per  cent  of  wliich  was  from  advance  workings. 

Twin  Rocks.    Big  Bend  No.  6  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  W19670,  W19671, 
W19673,  W19675,  W19677,  12707,  and  12227  (p.  83). 

Mine. — ^Big  Bend  No.  6,  a  drift  mine  in  Black  Lick  Township,  1  mile  north  of 
Twin  Rocks,  on  the  Cres.?on  di\'ision  of  the  Pennsylvania  Railroad. 

Coal  bed. — Miller,  B,  or  Lower  Kittanning.  Carboniferous  age,  Allegheny  formatio.i, 
Avei-age  thickness,  5  feet  9  inches.  The  roof,  a  hard,  smooth  gray  shale,  15  feet  thick, 
is  overlain  by  a  sandstone  cap  rock  25  feet  tliick.  The  floor  is  a  hard,  smooth  shale; 
below  the  shale  is  a  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  E.  W.  Miller  on 
April  29,  1911,  as  described  below: 

Sections  of  coal  bed  in  Big  Bend  No.  6  mine. 


Sect  ion 

Laboratory  No 

Roof,  shale  and  sandstone. 

Coal 

"Sulphur"  streak 

Shale 

Coal 

Floor,  shale  and  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

B 

C 

D 

W 19670 

Wl%71 

W19673 

W19675 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

0      1| 

0      3i 

2      11 

aO          i 

aO        I 

aO      IJ 

3      7i 

3      4i 

1       7 

3     gi 

3      9i 

3      7i 

3      9f 

3      91 

3      9i 

3      7| 

3      Si 

3      ^ 

E 
W19677 
Ft.    in. 


ad 

3 


a  Not  included  in  sample. 

Section  A  (sample  W19670)  was  measured  at  the  face  of  room  1,  left  side  of  right 
heading  1  off  No.  9  drift,  900  feet  south  of  No.  9  opening.  There  were  sulphur  streaks 
in  the  coal  represented  by  this  section. 

Section  B  (sample  W19671)  was  measured  on  the  pillar  between  rooms  23  and  24 
off  the  main  heading,  1,500  feet  northeast  of  the  main  opening.  There  were  irregular 
sulphur  streaks  in  the  coal  represented  by  this  section. 

Section  C  (sample  W19673)  was  measured  at  the  face  of  heading  13,  325  feet  from 
the  outcrop  and  3,500  feet  southeast  of  the  main  opening.  There  were  sulphur  .streaks 
thi'oughout  the  coal  represented  by  this  section. 

Section  D  (sample  W19675)  was  measured  on  the  pillar  between  rooms  27  and  28 
off  the  main  heading,  2,000  feet  northeast  of  the  main  opening.  There  were  small 
irregular  sulphur  streaks  in  the  coal  represented  by  this  section. 

Section  E  (sample  W19677)  was  measured  at  the  face  of  room  10  on  the  left  side  of 
No.  9  drift,  700  feet  southwest  of  No.  9  opening.  Sulphur  balls  and  streaks  were 
frequent  in  the  coal  represented  by  this  section . 

A  composite  sample  was  made  by  combining  face  samples  W19G71  and  W19675. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  12207. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  down 
with  black  powder.  There  was  one  loading  track  at  the  tipple  with  a  capacity  of  16 
cars.  There  were  no  screens,  the  entire  output  being  loaded  as  run-of-mine.  Pickers 
were  emplo^/ed  on  the  cars  in  loading.  The  mine  had  a  daily  capacity  of  450  tons 
and  an  average  daily  output  of  375  tons,  of  which  about  70  per  cent  was  from  advance 
workings. 
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Twin  Rocks.     Commercial  No.  3  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12377,  W20477, 
W20478,  W20479,  W20480,  and  W20481  (p.  83). 

Mine. — Commercial  No.  3,  a  slope  mine  at  Twin  Rocks,  on  the  Cresson  division  of 
the  Pennsylvania  Railroad. 

Coal  bed. — Miller  or  B.  Carboniferous  age,  Allegheny  formation.  Average  thick- 
ness, 3  feet  9  inches.  The  roof,  a  black  shale  5  to  8  feet  thick,  is  overlain  by  sand- 
stone.    The  floor  is  shale  aqd  bottom  coal,  underlain  by  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  E.  W.  Miller  on 
June  10,  1911,  as  described  below: 

Sections  of  coal  bed  in  Commercial  No.  3  mine. 


Section 

Laboratory  No 

Roof,  sandstone  and  shale. 

Coal 

" Sulphur"  streak 

"Sulphur"  ball 

Coal 

"  Sulphur" 

Coal 

"  Sulphur  " 

Coal 

"Sulphur" 

Coal 

Floor,  shale,  bottom  coal,  and  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

W20477 

W20478 

W20479 

W20480 

Ft.     in. 

Ft.     in. 

Ft.     in. 

Ft.     in. 

0      5| 

0      1 

0      5i 

0      1 

0        i 

0       k 

0        i 

a  1       2 

3      4J 

1      9^ 

2      6 

2     ij 

"^  4 

0    s| 

0        i 
0      4§ 

oO        f 

0        i 

0      b\ 

0        1 

0      l| 

1       4 

5        i 

3      6 

3      6J 

3   Hi 

3    lOi 

3      5f 

3      6 

3   Hi 

E 
■W2&481 
Ft.     in. 

0      7i 
0        \ 


a  Not  included  in  sample. 

Section  A  (sample  W20477)  was  measured  at  the  face  of  the  main  heading,  6,200  feet 
northwest  of  the  mine  mouth. 

Section  B  (sample  W20478)  was  measured  on  the  pillar  of  fourth  right  heading,  5,000 
feet  from  the  main  entry  and  4,500  feet  northeast  of  the  mine  mouth. 

Section  C  (sample  W20479)  was  measured  at  the  face  of  seventh  right  heading,  450  feet 
from  the  main  entry  and  5,600  feet  northwest  of  the  mine  mouth. 

Section  D  (sample  W20480)  was  measured  at  the  face  of  seventh  left  entry,  700  feet 
from  the  main  entry  and  5,300  feet  northwest  of  the  mine  mouth. 

Section  E  (sample  W20481)  was  measured  at  the  face  of  fifth  right  heading,  5,000 
feet  from  the  main  entry  and  4,200  feet  north  of  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  W20477,  W20479,  W20480, 
and  W20481).  The  results  of  an  ultimate  analysis  of  this  sample  are  given  under 
laboratory  No.  12377. 

Notes. — At  the  time  of  sampUng  the  coal  was  undercut  by  hand  and  with  machines 
and  shot  down  with  FFF  black  powder.  There  was  one  loading  track  at  the  tipple 
which  had  a  capacity  of  28  empty  and  28  loaded  cars.  There  were  no  screens,  the 
entire  output  being  shipped  as  run-of-mine.  Pickers  were  employed  on  the  cars  in 
loading.  The  mine  was  equipped  to  produce  about  1,000  tons  a  day  and  was  operating 
at  full  capacity.  There  was  approximately  850  acres  of  unmined  coal  tributary  to 
this  opening. 

Twin  Rocks.     Commercial  No.  4  Mine. 


Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12364,  W17061, 
W20501,  W20503,  W20505,  W20506,  W20508  (p.  83). 

Mine. — Commercial  No.  4,  a  slope  mine  near  Twin  Rocks,  on  the  Cresson  division 
of  the  Pennsylvania  Railroad. 
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Coal  bed. — Ivower  Kittanningor  B.  Carboniferous  age,  Allegheny  formation.  Aver- 
age thickness,  3  feet  9  inches.  Roof,  a  black  shale  5  to  8  feet  thick,  above  which  is  a 
sandstone  cap  rock.     Floor,  shale,  underlain  by  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  P.  M.  Riefkin  on 
June  12,  1911  and  at  one  point  by  G.  S.  Pope  on  January  26,  1911,  as  described  below: 

Sections  of  coal  bed  in  Commercial  No.  4  mine. 


Seetion 

A 
W20501 
Ft.     in. 

2  4 
0       J 

i     3i 

3  8 
3      8 

B 

W20503 
Ft.    in. 

2  1 

0        J 

'i    'h 

3  4J 
3      4| 

C 

W20505 
Ft.     in. 

2  0 
0        i 
0      Si 
0        i 
0      2i 

0  } 

1  2 

3  8| 
3      81 

D 

W20506 
Ft.     in. 

2  0 

0       i 

"i    ioj 

3  lOf 
3    lOf 

E 

W20508 

Ft.     in. 

1     llj 

oO        i 

'i     n 

3      7§ 
3      7 

F 

Laboratory  No 

W17061 

Roof,  sandstone  and  shale. 

Coal 

Ft.  in. 
0      6 

"Sulphur" 

0       i 

Coal 

"Sulphur" 

Coal 

Mother  coal 

Coal 

3     ij 

Floor,  shale  and  fire  clay. 

Thickness  of  bed 

3  7§ 
3      7i 

Thickness  of  coal  sampled. . 

a  Not  included  in  sample. 

Section  A  (sample  W20501)  was  measured  100  feet  from  the  face  of  the  main  heading, 
5,200  feet  north  of  the  mine  mouth. 

Section  B  (sample  W20503)  was  measured  on  the  sixth  pillar  of  east  entry  9  off 
right  entry  2  off  the  main  entry,  3,800  feet  northeast  of  the  mine  mouth. 

Section  C  (sample  W20505)  was  measured  at  the  face  of  east  entry  6  off  right  entry 
3  off  the  main  entry,  4,000  feet  northeast  of  the  mine  mouth. 

Section  D  (sample  W20506)  was  measured  on  the  rib  near  the  face  of  east  entry  7 
off  right  entry  3  off  the  main  entry,  4,800  feet  northeast  of  the  mine  mouth. 

Section  E  (sample  W20508)  was  measured  at  the  face  of  right  entry  3  off  the  main 
entry,  4,900  feet  northeast  of  the  mine  mouth. 

Section  F  (sample  W17061)  vrms  measured  at  the  face  of  the  third  main  entry  off 
No.  4  slope. 

A  composite  sample  was  made  by  combining  face  samples  W20501,  W20505,  W20.506, 
and  W20508.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under 
laboratory  No.  12364. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  both  by  hand  and  with 
machines  and  broken  down  with  FFF  black  powder.  There  were  no  screens,  the 
entire  output  being  shipped  as  run-of-mine.  Pickers  were  employed  on  the  cars  in 
loading.  There  was  one  loading  track  with  a  capacity  of  26  empty  and  26  loaded  cars. 
The  capacity  of  the  mine  was  600  tons  a  day  with  an  average  daily  output  of  450  tons. 
There  were  approximately  850  acres  of  unmined  coal. 

Twin  Rocks.     Commercial  No.  5  Mine. 


Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12375,  W17062, 
Vv^20499,  W20500,  W20502,  W20504,  and  W20507  (p.  84). 

Mine. — Commercial  No.  5,  a  slope  mine  1  mile  from  Twin  Rocks,  on  the  Cresson 
division  of  the  Pennsylvania  Railroad. 

Coal  bed. — Miller  or  B.  Carboniferous  age,  Allegheny  formation.  Average  thick- 
ness, 3  feet  10  inches.  Roof,  shale  3  to  15  feet  thick,  overlain  by  a  sandstone  cap  rock; 
floor,  shale  underlain  with  fire  clay. 
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The  bed  ■was  measured  and  sampled  at  five  points  in  the  mine  by  E.  W.  Miller  on 
June  12,  1911,  and  at  one  point  in  the  mine  by  P.  M.  Riefkin  on  Januaty  26,  1911,  as 
described  below: 

Sections  of  coal  bed  in  Commercial  No.  5  mine. 


Section. 

Laboratory  No 

Roof,  sandstone  and  shale". 

Coal 

"Sulphur" 

Coal 

"Sulphur" 

Coal 

"Sulphur  " 

Coal 

"  Sulphur  " 

Coal 

Floor,  shale  and  fire  clay. 

Thickness  of  bed 

Thicline.ss  of  coal  sampled. 


A 

B 

C 

D 

E 

W17062 

W20499 

W20500 

W20502 

W20504 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

0  10 

0  llj 

0  41 

1  11 

0   IJ 

-■0   4 

0   J 

aO   * 

aO   i 

oO   i 

1   i 

0   5| 

0   2^ 

0   i 

0   i 

.- 

"0        i 

0  5; 

1   5 

.. 

1   li 

0   i 

aO   f 

-. 

0   i 

0   li 

1   2 

.. 

0   7J 

0   i 

aO      1 

aO    i 

•2      9J 

1   0 

1   9 

1   5i 

3   8 

3  7i 

3   7J 

3   8J 

3   7J 

j   3   7J 

3   7i 

3   5i 

3   8 

3   6| 

F 
W20507 
Ft.  in. 
1      2 


n  Not  included  in  sample. 

Section  A  (sample  W17062')  was  measured  at  the  face  of  room  1  off  east  heading  10 
off  the  main  entry. 

Section  B  (sample  W20499)  was  measured  at  the  face  of  the  main  heading;  4,700 
feet  northeast  of  the  mine  mouth. 

Section  C  (sample  \V20500)  was  measured  at  the  face  of  room  7  off  right  heading  1; 
500  feet  from  the  second  parallel  entry  and  3,400  feet  northeast  of  the  mine  mouth. 

Section  D  (sample  W20502)  was  measured  at  the  face  of  east  heading  12;  325  feet 
from  the  main  entry  and  4.700  feet  northeast  of  the  mine  mouth. 

Section  E  (sample  W20504)  was  measured  at  the  face  of  east  heading  11;  800  feet 
from  the  main  entry  and  4.000  feet  northeast  of  the  mine  mouth. 

Section  F  (sample  W20507)  was  measured  at  the  face  of  room  10  off  east  heading  10; 
750  feet  from  the  main  heading  and  3,900  feet  northeast  of  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  W20499.  "\V20500,  W20502, 
'W20504,  and  W20507.  The  results  of  an  ultimate  analyses  of  this  sample  are  shown 
under  laboratory  No.  12375. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  down 
with  FFF  black  powder.  There  were  no  screens,  the  entire  output  being  shipped 
as  run-of-mine  coal.  Pickers  were  employed  on  the  cars  in  loading.  There  was  one 
loading  track  at  the  tipple  with  a  capacity  of  28  empty  and  28  loaded  cars.  The 
mine  was  equipped  to  produce  500  tons  a  day  and  had  an  average  daily  output  of  300 
tons.     An  increase  to  800  tons  was  contemplated. 


CENTER  COUNTY. 

OscEOL.A.  Mills.     Electric  Mine. 

iSampZe.— Semibituminous  coal;  Windber  field;  analyses  Nos.  12067,  12068,  12069, 
12070,  and  12190  (p.  84). 

Mine. — Electric,  a  drift  mine,  one-half  mile  south  of  Osceola  Mills  on  the  Pennsyl- 
vania Railroad. 

Coal  bed. — Lower  Kittanning  or  B.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  5  feet.  Roof,  smooth  shale;  above  the  shale  is  a  cap  rock  about  15 
feet  thick.     Floor,  smooth  hard  fire  clay. 

The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  P.  M.  Riefkin  on 
April  18,  1911,  as  described  on  the  following  page. 
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Sections  of  coal  bed  in  Electric  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Top  coal 

Coal 

Sulphur,  soft 

Coal 

Coal,  hard 

Coal,  bony 

Coal 

"Sulphur"  streaks,  soft... 

Coal 

"Sulphur" 

Coal 

"Sulphur" 

Coal 

Bottom  coal 

Floor,  hard  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

B 

C 

12067 

1206S 

12069 

Ft.  in. 

Ft.  in. 

Ft.  in. 

oO      IV 

aO      1 

aO      1 

0      ^ 

0      9 

0      Si 

0        i 

0        i 

0      4J 

0      4 

oO      3 

aO       2 

aO      2i 

oO      4 

«0      3 

aO      4 

1     Hi 

1      9 
0        1 
0      2} 

1      8 

0        i 

oO        J 

0      5 

aO          I 

aO      1 

i     6 

0      7 

i      2| 

aO      4i 

aO       51 

aO       3 

-1     10 

0       2.>. 

4     lOf 

3      9 

■4       IJ 

3   Hi 

D 

12070 

Ft.  in. 

aO      1 

0      6 

0        i 

0  4§ 
oO      4 
aO      3i 

1  7* 


aO        J 


1 

aO 


4     lOi 
3      9J 


a  Not  included  in  sample. 

Section  A  (sample  12067)  was  mea.=iiired  at  the  face  of  right  entry  1,  off  the  new  drift 
entry. 

Section  B  (sample  12068)  was  measured  on  the  pillar  at  room  9,  off  left  entry  5,  off 
the  main  entry. 

Section  C  (sample  12069)  was  measured  on  the  pillar  at  room  7,  off  right  entry  4, 
off  the  main  heading. 

Section  D  (sample  12070)  was  measured  on  the  pillar  at  room  5,  off  left  entry  5, 
off  the  main  heading. 

A  composite  sample  was  made  by  combining  face  samples  12068,  12069,  and  12070. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
12190. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  and  then  broken  down  with 
FFFF  black  powder.  All  of  the  coal  was  shipped  as  run-of-mine.  Pickers  were 
employed  on  the  cars  in  loading.  There  was  one  loading  track  with  a  capacity  of  20 
empty  and  15  loaded  cars.  The  mine  had  a  capacity  of  400  tons  a  day;  the  average 
output  was  about  .300  tons,  80  per  cent  of  which  was  from  pillars  and  20  per  cent  from 
advance  workings.  There  were  approximately  200  acres  of  pillars  to  be  taken  out 
through  this  opening. 

Osceola  Mills.     Moshannon  No.  10  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12057,  12058,  12059, 
12060,  12061,  and  12062  (p.  85). 

Mine. — Moshannon  No.  10,  a  drift  mine  in  the  Clearfield  district  one-fourth  of  a  mile 
north  of  Osceola  Mills  on  the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Kittanning  or  B.  Carboniferous  age,  Allegheny  formation. 
Thickness,  3 J  to  6  feet,  average,  5  feet.     Roof,  smooth  shale;  floor,  hard  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  P.  M.  Riefkin  on 
April  18,  1911,  as  described  below: 

Sections  of  coal  bed  in  Moshannon  No.  10  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Top  coal 

Coal 

Coal,  hard  (gray) 

Coal,  bony 

Coal 

"Sulphur" 

Coal 

"  Sulphur" 

Coal 

Bottom  coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

B 

C 

D 

E 

12057 

12058 

12059 

12060 

12061 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

0      1 

aO        I 

aO     2 

0      6 

0      6J 

6      i} 

0      7 

0     Si 

aO      4 

aO      4 

aO      2\ 

aO      2i 

aO      3i 

aO      6 

aO      3J 

aO      41 

aO      3 

aO      4J 

1      5 

2        h 

1      9 

1      8 

1      6i 

"0        i 

aO          h 

0        i 

aO        i 

0    11 

0    10-J 

0      5 

1      0 

10      1 

oQ        \ 

aO        i 

0      6i 

0      4J 

0   a 

0      2 

6      3 

0      i\ 

0      4i 

4      6J 

4      5 

4      31 

3      8i 

3      5i 

3      7J 

3      8i 

3      8i 

3      3 

2     6| 

a  Not  included  in  sample. 
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Section  A  (sample  12057)  was  measured  on  the  rib  of  room  18,  40  feet  from  left  entry 
2,  off  right  entry  4. 

Section  B  (sample  12058)  was  measured  at  the  face  of  room  21,  off  the  left  main 
heading. 

Section  C  (sample  12059)  was  measured  at  the  face  of  room  16,  off  the  right  main 
heading,  near  the  first  crosscut  to  the  right. 

Section  D  (sample  12060)  was  measured  at  the  face  of  right  heading  1. 

Section  E  (sample  12061)  was  measured  at  the  face  of  room  16,  off  right  heading  2. 

A  composite  sample  was  made  by  combining  face  samples  12057  to  12061.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory-  No.  12062. 

Notes.- — At  the  time  of  sampling  the  coal  was  undercut  by  electric  cutting  machines 
and  shot  down  with  FFFF  black  powder.  About  90  per  cent  of  the  output  was 
shipped  as  run-of-mine  coal,  the  machine  cuttings,  which  amounted  to  about  10  per 
cent  of  the  output,  being  loaded  separately.  Pickers  were  employed  on  the  cars  in 
loading.  There  was  one  loading  track  with  a  capacity  of  25  empty  and  15  loaded 
railroad  cars.  The  mine  was  equipped  to  produce  700  tons  a  day  and  had  an  average 
daily  output  of  500  tons,  about  75  per  cent  of  which  was  from  advance  workings.  An 
increase  of  about  50  per  cent  in  the  output  was  contemplated.  There  was  approxi- 
mately 600  acres  of  unmined  coal  tributary  to  this  opening. 

Osceola  Mill.s.     Weston  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Xos.  12063,  12064,  and 
12065  (p.  85). 

Mine. — Weston,  a  drift  mine  in  the  Clearfield  district,  one-half  mile  south  of  Osceola 
Mills,  on  the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Kittanning  or  B.  ('arboniferous  age,  Allegheny  formation. 
Average  thickness,  5  feet.  Roof,  smooth  black  shale;  floor,  hard  smooth  fire  clay. 
Neither  roof  nor  floor  material  got  mixed  with  the  coal  in  mining. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  P.  M.  Riefkin  on 
April  18,  1911,  as  described  below: 

Sections  of  coal  bed  in  Weston  mine. 

Section A 

Laboratory  No 120G3 

R  oof,  shale.  Ft.  in 

Top  coal 

Coal 0 

"Sulphur" °0 

Coal 0 

Coal,  bony  (gray) "0 

Coal,  bony , o  0 

Coal,  gray "0 

Coal....r 

"Sulphur" 

Coal : 

Bottom  coal "0 

Floor,  hard  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 

a  Not  included  in  sample. 

Section  A  (sample  12063)  was  measured  at  the  face  of  left  entry  4,  off  the  main  entry. 

Section  B  (sample  12064)  was  measured  on  the  rib  of  the  main  heading  at  left  entry  7. 

Section  C  (sample  12065)  was  measured  on  a  pillar  at  room  8,  off  right  entry  1,  off 
the  main  heading. 

A  composite  sample  was  made  by  combining  face  samples  12063  and  12064.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  12066. 

Azotes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  broken  down 
with  FFFF  black  powder.    All  of  the  coal  was  shipped  as  run-of-mine.     Pickers  were 
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employed  on  the  cars  in  loading.  There  was  one  loading  track  with  a  capacity  of  20 
empty  and  15  loaded  cars.  The  mine  had  a  capacity  of  400  tons  and  a  daily  average 
output  of  200  tons.  Approximately  400  acres  of  unmined  coal  was  to  be  developed 
from  a  new  opening  on  this  property. 

CLEARFIELD  COUNTY. 

BoARDMAN.     Potts  Run  No.  3  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12093,  12094,  12095, 
12096,  12097,  and  12098  (pp.  85,  86). 

Mine. — Potts  Run  No.  3,  a  drift  mine  in  the  Clearfield  district,  1  mile  west  of  Board- 
man,  on  the  New  York  Central  Railroad . 

Coal  bed. — Lower  Kittaiming  or  B.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  3  feet  10  inches.     Roof,  shale;  floor,  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  P.  M.  Riefkin  on 
April  24,  1911,  as  described  below: 

Sections  of  coal  bed  in  Potts  Run  No.  3  mine. 


Section 

Laboratory  No 

Roof,  draw  shale. 

Coal 

Sulphur 

Coal 

Bony  coal  to  shale 

Coal,  gray 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

12093 

Ft.    in. 

B 

12094 

Ft.    in. 

C 

12095 

Ft.    in. 

D 

12096 
Ft.    in 
"0      U 

2   3 
aO   1 

0  2i 

1  1 

'i      2\ 
'i  K 

"2  2 
aO   i 

'i  r 

'2   3' 
aO       1 

"i  6 

3  11 
3   Ci 

3   7i 
3   7i 

3   6i 
3   6' 

3  llj 
3   9 

E 

12097 
Ft.    in. 

0  3J 
Streak. 

1  11 
10     li 

'i     sj 


^ 


a  Not  included  in  sample. 

Section  A  (sample  12093)  was  measured  at  the  face  of  right  entry  3,  off  the  main 
entry,  1,400  feet  southwest  of  the  mine  mouth. 

Section  B  (sample  12094)  was  measured  10  feet  from  the  face  on  the  rib  of  right 
entry  4,  off  the  main  entry,  1,700  feet  southwest  of  the  mine  mouth. 

Section  C  (sample  12095)  was  measured  at  the  face  of  left  entry  3,  off  the  main  entry, 
1,680  feet  northeast  of  the  mine  mouth. 

Section  D  (sample  12096)  was  measured  at  the  face  of  the  main  heading,  2,000  feet 
north  of  the  mine  mouth. 

Section  E  (sample  12097)  was  measured  at  the  face  of  room  12,  off  right  entry  2, 
off  the  main  entry. 

A  composite  sample  was  made  by  combining  face  samples  12093  to  12097,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
12098. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  broken  down 
with  FFFF  black  powder.  Dynamite  was  used  for  brushing  the  roof  and  floor. 
There  was  one  loading  track  with  a  capacity  of  18  empty  and  15  loaded  cars.  Pickers 
were  employed  on  the  car  in  loading.    The  mine  had  a  capacity  of  550  tons  a  day. 


Brisbin.     Lenore  No.  1  and  No.  2  Mines. 

Sample. — Bituminous  coal;  Windber  field;  analyses  Nos.  12044,  12045,  12046,  and 
12047  (p.  86). 

Mnes.— Lenore  No.  1  and  Lenore  No.  2,  drift  mines  in  the  Clearfield  district,  1  mile 
southwest  of  Brisbin,  on  the  Pennsylvania  Railroad. 
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Coal  bed. — Upper  Freeport  or  E.  Carboniferous  age,  Allegheny  formation.  Aver- 
age thickness  of  coal  mined,  3  feet.  Roof,  smooth  sandstone;  above  the  sandstone  is  a 
second  cap  rock.    Floor,  smooth,  hard,  dark  fire  clay. 

The  coal  bed  was  measured  and  sampled  at  one  point  in  No.  1  mine  and  at  t-wo 
points  in  No.  2  mine  by  P.  M.  Riefkin  on  April  17,  1911,  as  described  below: 

Sections  of  coal  bed  in  Lenore  No.  1  and  No.  2  mines. 


Section A 

Laboratory  No i  12044 

Roof,  shale.  Ft.    in. 

Coal 0      5i 

Mother  coal Streak. 

Coal 1    11 

Coal,  hard 1  0      3 

Floor,  hard,  dark  fire  clay.  i 

Thickness  of  bed ,  2      TJ 

Thickness  of  coal  sampled 2      7J 


B 

12045 
Ft.    in. 

C 
12046 
Ft.    in. 

"2      3J 
0      3i 

"2     2J 
0      4 

2      7 
2      7 

2      6J 
2      6i 

Section  A  (sample  12044)  was  measured  at  the  face  of  left  heading  3,  off  No.  2  drift. 

Section  B  (sample  12045)  was  measured  at  the  face  of  left  heading  2,  off  No.  2  drift. 

Section  C  (sample  12046)  was  measured  at  the  face  of  left  heading  1,  off  the  main 
heading  off  No.  1  drift. 

Notes. — At  the  time  of  sampling  the  coal  at  these  mines  was  undercut  by  hand  and 
shot  down  with  FFFF  black  powder.  Both  mines  load  coal  over  the  same  tipple. 
There  was  one  loading  track  with  a  capacity  of  10  empty  and  10  loaded  cars.  All  of 
the  coal  was  shipped  as  nin-of-mine.  Pickers  were  employed  on  the  cars  in  loading. 
The  mines  were  equipped  to  produce  200  tons  a  day,  with  an  average  daily  output 
of  150  tons,  all  from  advance  workings.  There  was  approximately  300  acres  of  un- 
mined  coal  tributary  to  these  entries.     The  two  mines  are  equipped  as  a  single  mine. 

Madera.     Bucher  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12376,  W20435, 
W20436,  ^*20437,  W20438,  and  W20439  (p.  86). 

Mine. — Bucher,  a  drift  mine  in  the  Clearfield  district,  2  miles  north  of  Madera,  on 
the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Kittanning  or  B.  Carboniferous  age,  Allegheny  formation.  Aver- 
age tliickness,  3  feet  6  inches.  The  roof,  a  dark  shale,  is  overlain  by  cannel  coal  2  feet 
thick,  above  wliich  is  a  sandstone  cap  rock.  The  floor  is  a  hard  shale  1  to  2  feet  thick, 
underlain  by  a  hard,  rough  clay  about  10  feet  thick. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  H.  I.  Smith  on  June 
9, 1911,  as  described  below : 

Sections  of  coal  bed  in  Bucher  mine. 


Section 

Laboratory  No 

R  oof,  sandstone,  cannel  coal,  and  dark  shale 

Coal 

Bony  coal 

Mother  coal 

Coal 

Cannel  coal 

Coal 

"Mining  slate  " 

Coal...: 

"Sulphur" 

Coal 

Floor,  shale  and  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

W20435 

W20436 

W20437 

W20438 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 
1       § 

062 

aO        i 

ob     i 

'6  "7 

6   ii 

'6   ii 

0    1 

0     1 

0      1 

0      1 

0    Hi 

0    lOJ 

0    11 

0      8 

°0        i 

no        i 

Streak. 

oO        i 

0      2 

0      ^ 

aO      2J 

.. 

0       i 

oO        i 

1      li 

1       4 

0    lOi 

1       6 

3      U 

3      3 

3      3 

3      6? 

2    11 

3      3i 

3      2 

3      3i 

E 
^•20439 
Ft.    in. 

0      8i 

0  "i 

0  3J 

0  1 

0  10 

"0  IJ 

0  2i 

0  i 

0  11 


a  Not  inchided  in  sample. 
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Section  A  (sample  W20435)  was  measured  at  the  face  of  ninth  left  entry,  off  first  cross 
heading,  3,400  feet  northeast  of  the  mouth  of  the  main  entry. 

Section  B  (sample  W20436)  was  measured  at  the  face  of  eighth  right  heading,  3,800 
feet  northeast  of  the  mouth  of  the  main  heading. 

Section  C  (sample  \V20437)  was  measured  at  the  face  of  tenth  right  heading,  4,500 
feet  northeast  of  the  mouth  of  the  main  entry. 

Section  D  (sample  W20438)  was  measured  at  the  face  of  seventh  left  heading, 
3,000  feet  northeast  of  the  mouth  of  the  main  entry. 

Section  E  (sample  W20439)  was  measured  at  the  face  of  seventh  right  heading, 
3,200  feet  northeast  of  the  mouth  of  the  main  entry. 

A  composite  sample  was  made  by  combining  face  samples  \V20435  to  W20439,  inclu- 
sive. The  results  of  an  ultimate  analysis  of  tliis  sample  are  shown  under  laboratory 
No.  12376. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  with  machines  and  broken 
down  with  black  powder.  There  were  no  screens,  the  entire  output  being  shipped  as 
run-of-mine.  Pickers  were  employed  on  the  cars  in  loading.  There  was  one  loading 
track  at  the  tipple  with  a  capacity  of  about  40  cars.  The  mine  had  a  capacity  of  400 
tons  a  day  and  an  average  daily  output  of  250  tons,  of  which  the  larger  part  was  from 
advance  workings.  There  was  approximately  600  acres  of  unmined  coal  tributary  to 
this  opening. 

Madera.    Morgan  Run  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12368,  W20402, 
W20403,  W20404,  W20405,  and  W20406  (p.  87). 

Mhu. — Morgan  Run,  a  drift  mine  in  the  Clearfield  district,  1  mile  east  of  Madera  on 
the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Kittanningor  B.  Carboniferous  age,  Allegheny  formation.  Aver- 
age thickness,  3  feet  6  inches.  The  roof,  a  hard,  dark,  smooth  shale,  is  overlain  by  2  feet 
of  cannel  coal;  above  the  cannel  is  sandstone.     Floor,  shale,  underlain  by  clay. 

The  bed  was  measured  and  sampled  at  five  pointsin  the  mine  byH.  I.  Smithon  JuneS, 
1911,  as  described  below: 

Sections  of  coal  bed  in  Morgan  Run  mine. 


Section 

Laboratory  No 

Roof,  sandstone,  cannel  coal,  and  shale. 

Coal 

"  Sulphur" 

CoaJ 

Mother  coal 

Cannel  coal 

"Sulphur  " 

Coal 

Cannel  coal 

"Binder  slate" 

Coal 

" Binder  slate" 

Coal 

"  Sulphur" 

Coal 

"Sulphur"  ball 

Coal 

Dony  coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

c 

D 

W2O402 

W20403 

W20404 

W20405 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

1        i 

0      Si 

0      2i 

0      3 

Streak. 

Streak. 

Streak. 

Streak. 

0      3J 
0      1 

0      2 

0      9 

0     3J 

0      2| 

Streak. 

c  6       i 

6      7 

6      3 

0      6 

0      li 

0      1 

a  0        f 

o  6       f 

Streak. 

Streak. 

0      3i 

0      5J 

1      3 

0    10 

Streak. 

o  0      li 

Streak. 

a.  0      1 

0      2 

0      4i 

0      4 

0    10 

Streak. 

Streak. 

..     .. 

Streak. 

0      3 

0      5i 

a  0       i 

a  6         i 

0      7J 

i    6 

0    lOi 

0      1 

0       f 

3      5i 

3      3J 

3      71 

3      oi 

3      41 

3      2 

3      71 

'  '* 

E 
W20406 
Ft.  in. 

0      9 
Streak. 

0      4 

0    "i 

0  ii 

0  1 
a  0      1 

1  3J 


a  Not  included  in  sample. 

Section  A  (sample  W20402)  was  measured  at  the  face  of  south  entry  4,  off  right 
entry  5. 
Section  B  (sample  W20403)  was  measured  at  the  face  of  east  entry  3,  off  right  entry  5. 
Section  C  (sample  W20404)  was  measured  at  the  face  of  south  entry  3,  off  right  entry  5. 
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Section  D  (sample  W20405)  was  measured  at  the  face  of  south  entry  1,  off  right 
entry  5. 

Section  E  (sample  W20406)  was  measured  at  the  face  of  the  main  heading. 

A  composite  sample  was  made  by  combining  face  samples  W20402  to  W20406,  inclu- 
sive. The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory 
No.  12368. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  broken  down 
with  black  powder.  There  was  one  loading  track  at  the  tipple  with  a  capacity  of  16 
empty  and  16  loaded  cars.  Pickers  were  employed  on  the  cars  in  loading.  The 
mine  was  equipped  to  produce  400  tons  a  day;  the  average  daily  output  was  380 
tons.     The  unmined  area  was  approximately  500  acres. 

MORRISDALE.      MORRISDALE  No.   1,  No.  2,  AND    No.  3    MiNES. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12072  to  12082,  inclu- 
sive, and  12090  and  12092  (pp.  87,  88). 

Mines. — Morrisdale  No.  1,  Morrisdale  No.  2,  and  Morrisdale  No.  3  shaft  mines,  each 
about  130  feet  deep,  in  the  Clearfield  district,  1  mile  south  of  Morrisdale,  on  the  New 
York  Central  &  Hudson  River  Railroad  and  the  Pennsylvania  Railroad. 

Coal  beds. — Lower  Kittanuing  or  B,  and  the  Middle  Kittanning  or  C.  Carbon- 
iferous age,  Allegheny  formation.  The  coal,  as  mined,  has  an  average  tlyckness  of  4 
feet  6  inches  in  the  C  bed,  and  about  3  feet  6  inches  in  the  B  bed.  The  roof  of  both 
beds  is  a  sandy  shale;  the  floor  is  a  hard  fire  clay  -nnth  smooth  smiace.  The  B  bed 
was  measiu-ed  and  sampled  at  three  points  in  No.  1  mine  and  at  three  in  No.  3  mine 
and  the  C  bed  at  two  points  in  No.  1  mine  and  at  two  in  No.  2  mine  by  P.  M.  Riefkin 
on  April  20  and  21,  1911,  as  described  below: 

Sections  of  B  bed  in  Morrisdale  mines. 


Mine 

Section 

Laboratory  No 

Roof,  shale. 

Top  coal 

Coal 

"Sulphur" 

Coal 

Bone 

Bony  coal 

Coal 

"Sulphur" 

Coal 

"Sulphur" 

Coal 

Floor,  hard  clay. 

Thickness  of  bed 

Thickness  of  «oal  sampled 


Shaft  No.  1 

Shaft  No.  3. 

A 

B 

C 

D 

E 

12074 

12075 

12081 

12076 

12077 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

aO       i 

0       i 

a  0        J 

a  0        J 

0      4J 

0      5 

0      6 

0      8 

Streak. 

o  0        J 

0      61 

0      4§ 

6  ioj 

o  0       i 

a  0      3 

a  0      ii 

o  6        i 

o  6      6J 

a  0      4 

o  0      2J 

a  0      3i 

a  0      6 

a  0      IJ 

1       1 

1      6 

2      0 

2      2 

2      3i 

a  0        i 

Streak. 

a  0         i 

0      9J 

0     10 

Streak. 

0        J 

0       i 

0    10 

1      5i 

0      8 

4       i 

4      3f 

4      IJ 

4       11 

3      8 

3   n 

1 

3      91 

3      6J 

3      6 

2    llj 

F 
12078 
Ft.  in. 
a  0      1 

0     6i 


IOJ 
2i 


a  Not  included  in  sample. 

Section  A  (sample  12074)  was  measured  at  the  face  of  the  main  heading,  5,240  feet 
from  the  bottom  of  shaft  No.  1. 

Section  B  (sample  12075)  was  measured  at  the  face  of  room  13,  off  eighth  right 
heading  off  the  main  headir^,  5,040  feet  from  the  bottom  of  shaft  No.  1. 

Section  C  (sample  12081)  was  measured  at  the  face  of  room  45,  off  fourth  right 
entry,  off  the  main  heading,  5,200  feet  from  the  bottom  of  shaft  No.  1. 

Section  D  (sample  12076)  was  measiu-ed  at  the  face  of  room  5,  off  first  left  head- 
ing, off  new  slope  tunnel,  1,400  feet  from  shaft  No.  3. 

Section  E  (sample  12077)  was  measured  at  the  face  of  shaft  No.  2  heading,  main  dip, 
5,500  feet  from  shaft  No.  3. 

Section  F  (sample  12078)  was  measured  at  the  face  of  the  Morrisdale  heading,  6,300 
feet  from  shaft  No.  3, 
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A  composite  sample  was  made  of  face  samples  12074,  12075,  and  12081.  The  results 
of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  12090. 

A  composite  sample  was  also  made  of  face  samples  12076,  12077,  and  12078.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  12092. 

Sections  of  C  bed  in  Morrisdah  mints. 


Mine. 


Shaft  No.  2. 


Shaft  No.  1. 


Section 

Laboratory  No 

Roof,  shale. 

Top,  bony  coal 

Coal 

Mother  coal 

Ck)al 

"Sulphur" 

Coal,  gray 

Coal 

Coal,  gray 

Coal 

Shale 

Mother  coal 

Coal 

Bony  coal 

Coal 

Bottom  coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

12072 
Ft.   in. 
0    U 


2  in 

0  1 

0  41 

6  "i 

0  8i 

aO  1} 

0  6 


B 

12073 

Ft.   in. 

0    2 


1  -h 

0    2J 

2  0 


C 
12079 

Ft.  in. 

aO  3f 

0  7J 

'i  Y 

0  i 


4     1 

4    0 


D 

12080 
Ft.   in. 
Streak. 
0      6 

0  i 

1  4 

6   'i 

1  3i 

0  1 

0  10 

oO  i 

6  "2 
0  i 
0    2 


a  Not  included  in  sample. 

Section  A  (sample  12072)  was  measured  at  the  face  of  the  sixth  heading,  4,500  feet 
from  the  bottom  of  shaft  No.  2. 

Section  B  (sample  12073)  was  measured  at  the  face  of  room  9,  off  the  second  left 
heading,  off  Lucky  strike,  2,200  feet  from  the  bottom  of  shaft  No.  2. 

Section  C  (sample  12079)  was  measured  at  the  face  of  the  sump  heading,  3,100  feet 
from  shaft  No.  1. 

Section  D  (sample  12080)  was  measured  at  the  face  of  the  McKinley  heading  off 
Truck  main  heading,  5,850  feet  from  the  bottom  of  shaft  No.  1. 

A  composite  sample  was  made  by  combining  face  samples  12072  and  12073.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  12091. 

A  composite  sample  was  also  made  by  combining  face  samples  12079  and  12080. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
12082. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  with  air  punchers  and  shot 
down  with  black  powder.  There  were  four  loading  tracks  at  the  tipple  with  a  capacity 
of  120  empty  and  160  loaded  railroad  cars.  The  entire  production  was  shipped  as  run- 
of-mine;  pickers  were  employed  on  the  cars  in  loading.  The  mine  was  equipped 
to  produce  about  2,700  tons  a  day  and  had  a  daily  output  of  2,240  tons.  About  75  per 
cent  of  the  coal  was  derived  from  advance  workings.  It  was  planned  to  increase  the 
production  about  600  tons  at  an  early  date.  There  was  approximately  4,000  acres  of 
unmined  coal  tributary  to  these  shafts.  All  of  the  mines  loaded  coal  over  the  same 
tipple. 

MuNSON.     Colorado  No.  5  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12109,  12110,  12111, 
12112,  12113,  and  12114  (pp.  88,  89). 

Mine. — Colorado  No.  5,  a  drift  mine  in  the  Clearfield  district,  at  Munson,  on  the 
New  York  Central  &  Hudson  River  Railroad. 

Coal  bed.- — Lower  Kittanning  or  B .  Carboniferous  age,  Allegheny  formation.  Aver- 
age thickness,  4  feet.  Roof,  shale;  floor,  fire  clay.  Particles  of  the  roof  or  floor  did 
not  become  mixed  with  the  coal  in  mining. 
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The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  H.  I.  Smith  on 
April  22,  1911,  as  described  below: 

Sections  of  coal  bed  in  Colorado  No.  5  mine. 


Section 

Laboratory  No , 

Roof,  shale. 

Top  coal 

Coal,  bony 

Ck)al,  gray 

-  Coal 

Coal,  gray 

Coal 

Coal, gray 

Coal 

"Sulphur" 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

12109 
Ft.    in. 
oO      9 
aO      4 

1      0 


B 
12110 

Ft.    in 


aO 
1 


2      0 
Streak. 


4       1 
3      0 


1    lot 

Streak. 

0      1 

4       2.i 
3      2 


C 

12111 

Ft.     in. 


oQ 
0 
0 
0 


D 

12112 
Ft.    in. 


aO 
0 
0 
0 
0 
0 
2 


7i 
6 
5i 
1 

X 
2 

n 

3 

1 

streak. 
0      li 

4      3i 
3      2' 


E 
12113 

Ft.    in. 


10 
0 
0 
0 


10| 
91 


«  Not  included  in  sample. 

Section  A  (sample  12109)  was  measured  at  the  face  of  sixth  left  entry,  off  the  line 
heading. 

Section  B  (sample  12110)  was  measured  at  the  face  of  eighth  left  entry,  off  the  main 
heading,  3,000  feet  from  the  drift  mouth. 

Section  C  (sample  12111)  was  measured  at  the  face  of  the  main  heading,  3,600  feet 
from  the  drift  mouth. 

Section  D  (sample  12112)  was  measured  at  the  face  of  the  line  heading. 

Section  E  (sample  12113)  was  measured  at  the  face  of  sixth  left  heading,  off  the 
main  heading. 

A  composite  sample  was  made  by  combining  face  samples  12109  to  12113,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  12114. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  chain  machines  in  the 
lower  part  of  the  bed  and  broken  down  with  black  powder.  At  the  tipple  were  two 
loading  tracks  with  a  capacity  of  20  empty  and  15  loaded  cars.  The  cars  were  shifted 
twice  daily  by  the  railroad  company.  The  coal  was  hand  picked  wherever  necessary. 
The  mine  had  a  capacity  of  600  tons,  wdth  a  daily  output  of  350  tons,  derived  prin- 
cipally from  advance  workings. 

Osceola  Mills.     Fairmount  No.  2  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  \V17010  and  W17012 
(p.  89). 

Miiie. — Fairmount  No. 2,  a  drift  mine  in  the  Clearfield  district,  3  miles  west  of  Osceola 
Mills  on  the  Pennsylvania  Railroad. 

Coal  bed. — Lower  Freeport  or  D.  Carboniferous  age,  Allegheny  formation.  Thick- 
ness, 5  to  6  feet.     Roof,  bone;  floor,  shale  underlain  by  fire  clay. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  P.  M.  Riefkin  on 
January  23,  1911,  as  described  below: 

Sections  of  coal  bed  in  Fairmount  No.  2  mine. 


Section 

Laboratory  No 

Roof,  bone. 

Coal 

Mother  coal 

"Sulphur" 

Coal 

"Sulphur" 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

W17010 

Ft. 

tn. 

2 

Hi 

0 

i 

1 

5J 

0 

0 

7| 

5 

1 

5 

1 

B 
W17012 
Ft.    in. 
1       il 

'6    "i 

1  6 

Trace. 

2  4J 
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Section  A  (sample  W17010)  was  measured  at  the  face  of  room  5,  off  second  left 
heading. 

Section  B  (sample  Wl 7012)  was  measured  at  the  face  of  room  14,  off  eighth  right 
heading. 

A  composite  sample  was  made  by  combiiiing  face  samples  W17010  and  W17012. 
The  results  of  an  iiltimate  analysis  of  tliis  sample  are  shown  under  laboratory  No. 
17111. 

Azotes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  down 
with  black  powder.  There  were  no  screens  at  the  tipple,  the  entire  output  being 
shipped  as  run-of-mine.     The  average  daily  output  was  about  300  tons. 

Philipsburg.     Guiox  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12367,  W20369, 
W20370,  W20371,  W20372,  and  W20373  (p.  89). 

Mine. — Guion,  a  drift  mine  in  the  Clearfield  district,  2  miles  west  of  Philipsburg 
(Center  County)  on  the  Pennsylvania  Railroad. 

Coal  bed. — Miller,  B ,  or  Lower  Kittanning.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  3  feet  4  inches.  Roof,  black  shale  1  foot  thick,  overlain  by  roof 
coal  1  foot  thick;  above  the  roof  coal  is  a  sandstone  cap  rock.  Floor,  a  hard  sulphur- 
bearing  rock  8  inches  thick,  imderlain  by  soft  smooth  fire  clay. 

The  bed  was  measiu-ed  and  sampled  at  five  points  in  the  mine  by  H.  I.  Smith  on 
June  7,  1911,  as  described  below: 

Sections  of  coal  bed  in  Guion  laine. 


Section 

Laboratory  No 

Roof,  sandstone,  roof  coal  and  black  shale. 

C«al,  bony 

Coal  with  flakes  of  sulphur  on  "slips". . . 

Coal 

Coal,  hard 

Shale 

Coal 

"Sulphur" 

Cannel  coal 

Coal,  hard 

Coal,  soft,  fibrous 

"Sulphur" 

Coal 

Floor,  sulphur-bearing  rock  and  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

W20369 
Ft.    in. 


B 

W203-0 
Ft.    in. 


.3       2 
3       2 


C 

W20371 
Ft.  in. 
oO  2§ 
aO      4i 


oO  a 

0  ^ 

oO  i 

0  io* 

0  u' 

Streak. 

0  7 


D 

W20372 
Ft.    in. 


5* 


E 
■\V20373 
Ft.    in. 
aO      2i 

0       5 


o  0 
0 


0  8 

0  9 

0  i 

0  Hi 


a  Not  included  in  sample. 

Section  A  (sample  W20369)  was  measured  at  the  face  of  first  right  heading,  off  right 
entry  2,  4,000  feet  from  the  mine  mouth. 

Section  B  (sample  W20370)  was  measured  at  the  face  of  second  right  heading,  4,000 
feet  from  the  mouth  of  the  main  entry. 

Section  C  (sample  W20371)  was  measured  at  the  face  of  the  back  heading,  off  right 
entry  1,  2,500  feet  from  the  mouth  of  the  main  entry. 

Section  D  (sample  W20372)  was  measiu-ed  50  feet  from  the  face  of  first  left  heading, 
off  right  entry  2. 

Section  E  (sample  W20373)  was  measured  at  the  face  of  first  left  heading,  off  right 
entry  1,  about  2,200  feet  from  the  mouth  of  the  main  entry. 

A  composite  sample  was  made  by  combining  face  samples  W20369  to  W20373.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  12367. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  with  machines  and  shot 
down  with  black  powder.  There  was  one  loading  track,  with  a  capacity  of  about  25 
cars.  There  were  no  screens,  the  entire  output  being  shipped  as  run-of-mine.  The 
mine  had  a  capacity  of  300  tons  a  day,  and  an  average  daily  output  of  about  250  tons. 
An  increase  in  the  production  to  900  tons  a  day  was  contemplated.  There  was 
approximately  300  acres  of  unmined  coal  tributary  to  this  opening. 

47664°— Bull.  85—14 20 
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Smoke  Run.     Viola  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  No.  11748,  11749,  11750, 
11751,  W18355,  W18356,  W18357,  W18358,  and  W18359  (pp.  89,90). 

Mine. — Viola,  a  slope  mine  in  Gulic  Township,  Clearfield  district,  3^  miles 
southeast  of  Smoke  Run,  on  the  Little  Muddy  Run  branch  of  the  Pennsylvania 
Railroad. 

Coal  bed. — Lower  Kittanning,  Miller,  or  B.  Carboniferous  age,  Allegheny  forma- 
tion. Average  tliickness,  about  5  feet  4  inches.  The  bed  is  practically  level.  Roof, 
"draw  slate"  18  inches  tliick,  overlain  by  sandstone;  floor,  hard  smooth  fire  clay. 
Cover,  100  to  125  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  L.  M.  Jones  on 
February  23,  1911,  as  described  below: 

Sections  of  coal  bed  in  Viola  mine. 


Section 

Laboratory  Ko 

Roof,  sandstone. 

Coal,  soft  and  coarse. 

Coal,  soft  and  Une. . . 

Coal,  bony 

Coal 


Coal,  bony 

Coal,  soft  and  fine 

Bone  (local) 

"  Sulphur  "  band 

Coal,  soft 

"Sulphur"  band 

Coal,  soft  and  dirty 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

B        1 

11748 

11749     ' 

Ft.  in. 

Ft.  in. 

0      5 

1      4 

1      4 

i 

0       i 

.. 

0      4 

1  o6  io 

oO    10 

1      2      8 
1      0        * 

0    10 
a'6     "l 

0    43 

0    llj 

.. 

aO        i 

0      7 

5      8 

5        i 

4    10 

4        1 

C 
11750 
Ft.  in. 
0    10 


0 


al 
2 
0 


n  Not  included  in  sample. 

Section  A  (sample  11748)  was  measured  near  the  face  of  ninth  left  heading  beyond 
room  18,  1,300  feet  from  the  main  haulage  way. 

Section  B  (sample  11749)  was  measured  at  the  face  of  the  second  slant  to  the  right 
near  room  3. 

Section  C  (sample  11750)  was  measured  at  the  face  of  the  main  entry,  4,750  feet 
southwest  of  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  11748,  11749,  and  11750. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
11751. 

The  bed  was  also  measured  and  sampled  at  five  points  in  the  mine  by  P.  M.  Riefkin 
on  March  7,  1911,  as  described  below: 

Sections  of  coal  bed  in  Viola  mine. 


Section 

Laboratory  No 

Roof,  sandstone. 

Coal 

"Sulphur" 

Coal 

Soft  bone 

Coal,  bony 

Coal 

"Blue  binder" 

Coal 

"Sulphur" 

Coal 

Floor,  shale.- 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

W 18355 

W18356 

W18357 

W18358 

Ft.  in. 

Ft.  in. 

Ft.    in. 

Ft.  in. 

1    7 

1      7i 

1    71 

S  1 

0    lOJ 

oO    3 

0      4^ 

ab    3 

oO      2J 

aO    8 

0      5 

0    lOi 

00        } 

oO    9 

0      7J 

2    2| 

1      3i 

2    5 

2      2| 

0      i 

aO        i 

0 

00        i 

0    7h 

0      4 

0    5* 

0      4 

5    4i 

5      0 

5    7| 

4     l4 

4    5J 

4     11 

4    7| 

W18359 
Ft.    in. 
1    33 

0  i 

0  (ii 

aO  4" 

aO  6 


1  10 

"0    1 

0    i^ 


5    0 
4     1 


o  Not  included  in  sample. 
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Section  A  (sample  AM 8355)  was  measured  at  the  face  of  tenth  left  entry,  100  feet  from 
room  12. 

Section  B  (sample  W18356)  was  measured  near  the  face  of  the  third  slant  entry, 
100  feet  above  room  1 . 

Section  C  (sample  W18357)  was  measured  near  the  face  of  left  heading  9. 

Section  D  (sample  W18358)  was  measured  at  the  face  of  the  main  entry,  4,800  feet 
southwest  of  the  mine  mouth. 

Section  E  (sample  W18359)  was  measured  at  the  face  of  the  second  slant  entry,  100 
feet  above  the  third  slant  entrj\ 

Notes. — The  double-entry  room-and-pillar  system  of  mining  is  employed.  At  the 
time  of  sampling,  the  coal  was  undercut  by  hand  and  shot  down  with  FFF  black  powder. 
There  was  one  loading  track  at  the  tipple  with  a  capacity  of  20  empty  and  17  loaded 
cars.  There  were  no  screens,  the  entii-e  production  being  shipped  as  run-of-mine. 
Pickers  were  employed  on  the  cars  in  loading.  The  average  daily  output  was  about 
550  tons.     There  was  800  acres  of  unmined  coal. 

HUNTINGDON  COUNTY. 

ROBERTSDALE.   ROBERTSDALE  MiNE. 

Sample. — Semibituminous  coal;  Broad  Top  field;  analyses  Nos.  12115, 12116,  12117, 
12118,  12119,  and  12120  (p.  90). 

Mine. — Robertsdale,  a  slope  mine  in  the  Broad  Top  district,  at  Robertsdale,  on 
the  East  Broad  Top  railroad,  with  connections  to  the  Pennsylvania  Railroad  at  Mount 
Union. 

Coal  bed. — Fulton,  Lower  Kittanning,  or  B.  Carboniferous  age,  Allegheny  forma- 
tion. Average  thickness,  5  feet.  Roof,  dark,  smooth  shale;  floor,  hard,  smooth  fire 
clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  H.  I.  Smith  on 
April  25,  1911,  as  described  below: 

Sections  of  coal  bed  in  Robertsdale  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Bone  and  shale 

Coal 

Coal,  bony 

Coal 

Coal,  bony 

Coal 

Coal,  gray 

Coal 

"  Middle  rock  " 

Coal 

Bone  and  coal 

Coal 

"Sulphur"  and  bone 

Coal 

Bone  and  "sulphur" 

Floor,  hard  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


a  Not  included  in  sample. 


Section  A  (sample  12115)  was  measiu-ed  at  the  face  of  north  heading  6. 
Section  B  (sample  12116)  was  measured  at  the  face  of  the  main  west  heading. 
Section  C  (sample  12117)  was  measiu-ed  at  the  face  of  south  heading  6. 
Section  D  (sample  12118)  was  measured  at  the  face  of  south  heading  8. 
Section  E  (sample  12119)  was  measured  at  the  face  of  south  heading  5, 
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A  composite  sample  was  made  by  combining  face  samples  12115  to  12119,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No, 
12120. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  down 
with  FFFF  and  FFF  black  powder.  At  the  tipple  was  one  loading  track  with  a  ca- 
pacity of  50  empty  and  50  loaded  cars.  All  of  the  coal  was  shipped  as  run-of-mine. 
Pickers  were  employed  on  the  cars  in  loading.  The  mine  had  a  capacity  of  about 
900  tons  a  day  with  an  average  daily  output  of  825  tons,  two-thirds  of  which  was  from 
advance  workings.  There  was  approximately  500  acres  of  unmined  coal.  The  slope 
is  connected  under  ground  with  the  Woodvale  shaft. 


WooDVALE.     Woodvale  Mine. 

Sample. — Semibituminous  coal;  Broad  Top  field;  analyses  Nos.  12121,  12122,  12123, 
12124,  and  12125  (pp.  90,  91). 

Mine. — Woodvale,  a  shaft  mine  in  the  Broad  Top  district  at  Woodvale,  on  the 
East  Broad  Top  railroad,  with  connections  to  the  Pennsylvania  Railroad  at  Mount 
Union. 

Coal  bed. — Fulton,  Lower  Kittanning,  or  B.  Carboniferous  age,  Allegheny  forma- 
tion.    Average  thickness,  5  feet.     Roof,  shale,  overlain  by  sandstone;  floor,  fire  clay. 

The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  H.  I.  Smith  on 
April  24,  1911,  as  described  below: 

Sections  of  coal  bed  in  Woodvale  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Mother  coal  and  "sulphur' 

Coal 

Bony  coal 

Coal 

Bony  coal  and  "sulphur". 

Coal 

Bony  coal 

Coal 

"  Middle  rock  " 

Bony  coal,  gray 

"  Sulphur  " 

Coal 

Soft  parting 

Coal 

Bony  coal  and  "sulphur". 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


a  Not  included  in  sample. 

Section  A  (sample  12121)  was  measured  at  the  lace  of  first  south  heading. 

Section  B  (sample  12122)  was  measured  at  the  face  of  the  third  south  or  upcreek 
heading. 

Section  C  (sample  12123)  was  measured  at  the  face  of  the  second  west  tunnel. 

Section  D  (sample  12124)  was  measured  at  the  face  of  No.  7  or  Bolinger  heading. 

A  composite  sample  was  made  by  combining  face  samples  12121  to  12124,  inclusive, 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory'  No.  12125. 

Notes.~\t  the  time  of  sampUng  the  coal  was  undercut  by  hand  and  broken  down 
with  FFFF  and  FFF  black  powder.  There  were  two  loading  tracks  at  the  tipple  wth 
a  capacity  of  50  empty  and  50  loaded  cars.  The  tipple  was  equipped  with  bar  screens. 
The  entire  output  was  sliipped  as  run-nf-mine  coal.  Pickers  were  employed  on  the 
cars  in  loading.  The  daily  output  was  600  tons,  which  was  from  both  advance  work- 
ings and  from  pillars.  There  was  approximately  800  acres  of  unmined  coal.  This 
mine  is  connected  underground  with  the  Robertsdale  slope  mine. 
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Clymeh.     Empire  M  (McKean)  Mine. 

Sample. — Bituminous  coal;  Puuxautawney  field;  analysea  Nos.  12219,  W19678, 
W19680,  W19682,  W196S5,  and  W19687  (p.  91). 

Mine.- — Empire  M  (McKean.)  a  drift  mine  1^  miles  north  of  Clymer,  on  the  New 
York  Central  Railroad. 

Coal  bed. — Lower  Kittanning  or  B.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  3  feet.     Roof  hard,  smooth  shale;  floor,  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  P.  M.  Riefkin  on 
April  29,  1911,  as  described  below: 

Sections  of  coal  bed  in  Empire  M  {McKean)  mine. 


Section 

Laboratory  No 

R  oof,  shale  and  bone. 

Coal 

Mother  coal 

Coal 

Cannel  coal 

Coal 

'  'Sulphur,"  soft 

Coal 

"Sulphur,"  hard 

Mother  coal 

Coal 

'  'Sulphur  " , 

Mother  coal 

Coal 

Floor,  soft  fire  clay,  smooth. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

B 

C 

D 

W 19678 

W 19680 

W196S2 

W 19685 

Ft.    In. 

Ft.    In. 

Ft.    In. 

Ft.    In. 

0    11 

0    11 

0    8i 
0      4 
0    4J 

1    0 

0    1 

0    U 

0      a 

0      I 

0    8 

1    0 

0    8i 

0    9 

0      J 

Streak. 

0    4i 

0    5J 

0      i 

0      \ 

«o    1 

'0    "h 

i   6* 

6    7J 

6  I'i 

1      i 

streak. 

streak. 

'6   i' 

0    6 

0    i\ 

3    2J 

3    2} 

3    3i 

3    5i 

3    2i 

3    2i 

3    34 

3    5i 

W 19687 
Ft.  In. 
1      4 


0    7i 


a  Not  included  in  sample. 

Section  A  (sample  W19678)  was  measured  at  the  face  of  room  56,  off  right  entry  2,  off 
the  main  entry,  4,000  feet  east  of  the  mine  mouth. 

Section  B  (sample  W19680)  was  measured  at  the  corner  of  a  crosscuf  at  room  40,  off 
right  entry  2,  off  the  main  entry,  3,000  feet  southeast  of  the  mine  mouth. 

Section  C  (sample  W19682)  was  measured  at  the  corner  of  the  pillar  of  room  44,  off 
right  entry  1 ,  off  the  main  entry,  2,500  feet  west  of  the  mine  mouth. 

Section  D  (sample  W19685)  was  measured  near  the  face  of  the  first  parallel  off  the 
south  heading,  off  right  entry  1,  off  the  main  entry,  2,800  feet  southwest  of  the  mine 
mouth. 

Section  E  (sample  W19687)  was  measured  at  the  face  of  the  third  parallel  off  the 
south  heading,  off  right  entry  1,  off  the  main  entry,  3,000  feet  northwest  of  the  mine 
mouth. 

A  composite  sample  was  made  by  combining  face  samples  WT.9678,  W19680,  W19685, 
and  W19687.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  labor- 
atory No.  12223. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  down  with 
FFFF  black  powder.  All  of  the  coal  was  shipped  as  run-of-mine.  Pickers  were  em- 
ployed on  the  tars  in  loading.  There  was  one  loading  track  Avitli  a  capacity  of  25 
loaded  and  50  empty  cars.  The  mine  was  equipped  to  produce  700  tons  a  day;  the 
average  daily  output  was  360  tons,  a  large  part  of  which  was  from  advance  workings. 
There  was  about  1,200  acres  of  unmined  coal  tributary  to  this  opening. 

Clymer.     Empire  R  Mine. 

Sample. — Bituminous  coal,  Punxsutawney  field;  analyses  Nos.  12219,  W19679, 
W196S1,  W19683,  W19684,  and  W19686  (p.  91). 
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Mine. — Empire  R,  a  drift  mine,  1  mile  north  of  Clymer  on  the  New  York  Central 
&  Hudson  River  Railroad. 

Coal  bed. — Lower  Kittanning  or  B.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  3  feet;  cannel  coal  is  persistent  throughout  the  bed.  Roof,  smooth 
shale;  floor,  hard,  smooth  fire  clay. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  P.  M.  Riefkin  on 
April  29,  1911,  as  described  below: 

Sections  of  coal  bed  in  Empire  R  mine. 


Section A 

Laboratory  No W19679 

Roof,  shale  and  bony  coal.  Ft.  in. 

Coal I  0      8i 

"  Sulphur  "  and  mother  coal ;  0 


Coal. 

Cannel  coal,  gray 

Coal 

"Sulphur"  and  mother  coal. 

Coal 

"Sulphur" 

Mother  coal 

Coal 


0 
0 
0 
oO 
0 

'o 

1 
Floor,  hard  fire  clay,  smooth.  I 

Thickness  of  bed j      3 

Thickness  of  coal  sampled 3 


B 
W 19681 
Ft.   in. 


1  * 
0  I 
0      7i 


Streak. 
1      5J 


3      2 
3      2 


C 

W 19683 

Ft.  in. 
0      5 

Streak. 
0      7J 
0      1 
0    11} 

Streak. 
0  4J 
0        i 

'i    'sj 

3    lOi 
3    101 


D 

W19684 

Ft.  in. 

0      4 


Streak. 
0  lOi 
0       i 

'6    '% 


W19686 
Ft.   in. 


a  Not  included  in  sample. 

Section  A  (sample  W19679)  was  measured  at  a  cross-cut  at  the  comer  of  room  47, 
off  left  entry  1  off  the  main  entry,  4,700  feet  southeast  of  the  mine  mouth. 

Section  B  (sample  W19681)  was  measured  on  the  pillar  at  room  28,  off  left  entry  2 
off  the  main  entry,  2,200  feet  east  of  the  mine  mouth. 

Section  C  (sample  W19683)  was  measured  at  the  face  of  room  3,  off  right  entry  1  off 
the  main  entry,  1,100  feet  south  of  the  mine  mouth. 

Section  D  (sample  W19684)  was  measured  at  the  face  of  room  11,  off  left  entry  5  off 
the  main  entry,  1,900  feet  southeast  of  the  mine  mouth. 

Section  E  (sample  W19686)  was  measured  near  the  face  of  room  43,  off  left  entry  4 
off  the  main  entrj^,  3,100  feet  from  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  W19679,  W19683,  W19684, 
and  W19686.  The  results  of  an  ultimate  analysis  of  this  sample  are  given  under 
laboratory  No.  12219. 

Notes. — At  the  time  of  sampUng  the  coal  was  undercut  by  hand  and  shot  down  with 
FFFF  black  powder.  All  of  the  coal  was  shipped  as  run-of-mine.  Pickers  were 
employed  on  the  cars  in  loading.  There  was  one  loading  track  with  a  capacity  of  24 
empty  and  24  loaded  cars.  The  mine  was  equipped  to  produce  500  tons  a  day  and  had 
a  daily  average  production  of  275  tons.  About  75  per  cent  of  the  coal  was  derived 
from  pillars.  There  was  approximately  235  acres  of  unmined  coal  tributary  to  this 
entry. 

Glen  Campbell.     Indiana  No.  6  Mine. 

Sample. — Bituminous  coal;  Punxsutawney  field;  analyses  Nos.  12102,  12103,  12104, 
12105,  12106,  and  12107  (p.  92). 

Mine. — Indiana  No.  6,  a  drift  mine  at  Glen  Campbell,  in  Montgomery  Township, 
2h  miles  north  of  Huvershurst  Junction  on  the  New  York  Central  &  Hudson  River 
Railroad.  The  mine  is  connected  with  the  main  line  of  the  New  York  Central  by 
the  Huvershurst  &  Southwestern  Railroad. 

Coal  bed. — E  or  Upper  Freeport.  Average  thickness,  about  4  feet  10  inches.  Roof, 
shale;  floor,  hard,  smooth  fire  clay.  Cover  at  points  of  sampling,  100  to  225  feet.  The 
bed  was  sampled  at  five  points  in  the  mine  by  P.  M.  Riefkin  on  April  25,  1911,  as 
described  on  the  following  page. 


PENNSYLVANIA:   INDIANA   COUNTY. 
Sections  of  coal  bed  in  Indiana  No.  6  mine. 
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Section 

Laboratory  No 

Roof,  shale. 

Coal,  bony 

Coal 

"Sulphur" 

Mother  coal 

Coal 

Mother  coal 

Coal,  hard 

Coal 

Coal,  bony 

Coal 

Coal,  bony 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

c 

D 

12102 

12103 

12104 

12105 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in.  t 

aO     3 

aO      9 

aO      G 

«o    vj ; 

1     4 

1      8 

1     10 

1      5     1 

0      i 

0        i 

000 

::  "■  ' 

2    6 

i     9 

1      G 

2  1 

aO      J 

aO       IJ 

aO      li 

aO       1 

0    4 

0      5 

0      5 

0      5 

aO    3i 

"O      11 

oO      2i 

aO       1 

4    3a 

4    101 

4  in 

4      8i 

3    8i 

3    lOi 

4    n 

3    11 

E 
12106 
Ft.    in. 
aO     5| 
0      7 


0 
1 
0 

i 

aO 

0 

aO 


6i 
1 

3 

lOJ 


a  Not  included  in  sample. 

Section  A  (sample  12102)  was  measured  at  the  face  of  left  heading  7,  off  the  main 
entry,  3,000  feet  northwest  of  the  mine  mouth. 

Section  B  (sample  12103)  was  measured  at  the  face  of  room  10,  off  left  entry  1,  off  the 
main  heading,  1,000  feet  northeast  of  the  mine  mouth. 

Section  C  (sample  12104)  was  measured  on  the  rib  near  the  face  of  room  14  in 
right  heading  7,  off  the  main  entry,  about  2,000  feet  northwest  of  the  mine  mouth. 

Section  D  (sample  12105)  was  measured  at  the  face  of  left  heading  6,  off  the  main 
entry,  about  2,200  feet  southwest  of  the  mine  mouth. 

Section  E  (sample  12106)  was  measured  near  the  face  of  room  1,  off  right  heading  8, 
off  the  main  entry,  about  2,300  feet  northwest  of  the  mine  mouth. 

Notes. — The  mine  is  worked  on  the  room-and-pillar  system.  At  the  time  of  sam- 
pling, FFF  black  powder  was  used  both  for  breaking  the  coal  and  brushing  the  roof  or 
floor.  The  coal  was  undercut  by  hand.  The  output  was  350  tons  a  day,  with  a 
capacity  of  550  tons.  About  40  per  cent  of  the  coal  mined  was  from  pillars  and  about 
60  per  cent  from  advance  workings.  There  was  about  100  acres  of  coal  tributary  to 
this  opening. 

Homer  City.     Tearing  Rux  Mine. 

Sample. — Bituminous  coal;  Punxsutawney  field;  analyses  Nos.  12373,  ^20428, 
W20429,  W20430,  W20431,  and  W20432  (pp.  92,  93). 

Mine. — Tearing  Run,  a  drift  mine,  1  mile  northwest  of  Homer  City,  on  the  Pennsyl- 
vania Railroad. 

Coal  bed. — E,  or  Upper  Freeport.  Carboniferous  age,  Allegheny  formation.  Roof, 
shale  about  10  to  12  inches  thick,  overlain  by  sandstone;  floor,  hard,  smooth  shale. 
Average  thickness,  5  feet  6  inches.  There  is  a  persistent  binder  of  bony  coal  about  15 
inches  below  the  shale  roof. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  P.  M.  Riefkin  on 
June  9, 1911,  as  described  below: 

Sections  of  coal  bed  in  Tearing  Ru7i  mine. 


Section 

Laboratory  No 

Roof,  sandstone  and  gray  shale. 

Coal 

"Sulphur" 

Coal 

Bony  coal 

Coal 

"Sulphur" 

Coal 

"Sulphur" 

Mother  coal 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . . 


A 

B 

C 

D 

W20428 

W20429 

W20430 

W20431 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

1      3 

1      3 

1      oi 

1      4i 

aO        a 

aO        J 
0      3 

00    10 

aO     11 

aO      9i 

1     Hi 

1      Of 

1      7f 

1       li 

0        i 

Streak. 

0      i 

0      "i 

0      4J 

2      6 

2      6 

2      8 

3      8i 

5   Hi 

6       i 

5    Hi 

3      7i 

5     1 

5      ii 

5      2i 

E 
W20432 
Ft.    in. 

1      6 


aO 
1 
0 
0 
0 


6        i 
5      31 


a  Not  included  in  sample. 


302  ANALYSES   OF   COAL. 

Section  A  (sample  W20428)  was  measxired  on  the  rib  of  room  10,  off  left  entry  1,  off 
the  main  heading. 

Section  B  (sample  W20429)  was  measured  at  the  face  of  right  entry  2,  off  the  main 
entry. 

Section  C  (sample  W20430)  was  measured  on  the  rib  near  the  face  of  left  entry  2, 
off  the  main  entry. 

Section  D  (sample  W20431)  was  measured  on  stump  No.  4,  right  entrj^  1,  off  the 
main  entry. 

Section  E  (sample  W20432)  was  measured  at  the  "shoo  fly"  (cut -through),  100 
feet  beyond  left  entry  3,  off  the  main  entrj-. 

A  composite  sample  was  made  by  combining  face  samples  W20428,  W20429,  W20430, 
and  W20432.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under 
laboratory  No.  12373. 

Note. — At  the  time  of  sampling  the  coal  was  undercut  with  machines  and  by  hand, 
and  shot  down  with  FFF  and  FFFF  black  powder.  At  the  tipple  there  was  one 
loading  track,  with  a  capacity  of  17  empty  and  17  loaded  cars.  There  were  no  screens, 
the  entire  output  being  shipped  as  run-of-mine.  Pickers  were  employed  on  the  cars 
in  loading.  The  mine  had  a  capacity  of  500  tons  a  day  and  an  average  daily  output  of 
about  350  tons,  of  which  the  larger  part  was  from  advance  workings.  An  increase  in 
the  output  to  about  500  tons  was  contemplated.  There  was  approximately  400  acres 
of  unmined  coal  tributary  to  this  entrj'. 

JEFFERSON  COUNTY. 

Sykesville.     Sykesville  Mine. 

Sample. — Bituminous  (coking)  coal;  Punxsutawney  field;  analyses  Nos.  12455  and 
12458,  and  12457  and  12471  (p.  93). 

Mine. — Sykes\ille,  a  shaft  mine  1  mile  south  of  Sykesville,  on  the  Bloomsburg  & 
Sullivan  Railroad. 

Coal  bed. — Lower  Freeport  or  D.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  5  feet  6  inches;  dip,  2°  southeast.  The  main  roof  is  a  strong  sand- 
stone which  in  the  south  workings  is  underlain  by  shale.  In  the  north  workings  there 
is  no  shale  and  in  places  the  sandstone  cuts  the  coal  entirely  out.  The  immediate 
floor,  a  hard  clay,  is  separated  from  a  sandstone  of  poor  quality  by  4  inches  of  brown 
limestone.     Cover  at  points  of  sampling,  about  300  feet. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine,  and  the  roof  coal 
above  the  bed  was  measured  and  sampled  at  two  points  by  H.  I.  Smith  and  J.  T. 
Ryan,  on  July  24,  1911,  as  described  below: 

Sections  of  coal  bed  in  Sykesville  mine. 

Section A  B 

Laboratory  No - 12455  12458 

Roof,  shale.  Ft.  in.  Ft.  in. 

Bony  coal 0      SJ  0      8 

Coal 0      8i  0      7i 

Cannel-1  ike  bone 0      5  0      3 

Coal 1    11 

Bony  coal 0     1  0       J 

Coal 3      1  13^ 

"Mlningslate" "0     IJ  "O      IJ 

Coal 0      9  0      9i 

Floor,  clav. 

Thickness  of  bed 5    lOJ  5      8i 

Thickness  of  coal  sampled 5      9  5      7 

a  Not  included  in  sample. 

Section  A  (sample  12455)  was  cut  from  the  pillar  at  the  la.-t  cut-through  between 
eighth  left  main  and  the  back  heading,  off  main  south  heading. 

Section  B  (sample  12458)  was  measured  at  the  face  of  the  third  right  butt  heading 
off  the  eighth  left,  off  the  main  south  heading. 
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Sections  of  roof  coal  in  SyTcesville  mine. 
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Section 

Laboratorj'  No 

Shale. 

Coal 

Bony  coal 

Coal 

Shale 

Coal 

"  Sulphur  " 

Coal 

Shale 

Coal 

Shale 

Coal 

Bone 

Coai 

Shale 

Lower  Freeport  bed. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

1 

12457 

Ft. 

in. 

0 

1 

0 

1 

0 

^  1 

aO 

1    ! 

0 

u 

0 
0 

4'' 

al 

9 

0 

10 

a() 

3 

0 

7 

0 

2 

0 

lOi 

aO 

■1-V 

6 

* 

3 

7 

B 

12471 
Ft.  in. 


0 
aO 


0  11 

1  h 
aO       5" 


a  Not  included  in  sample. 

Section  A  (sample  12457)  was  measured  in  a  cavity  in  the  roof  between  the  third 
right  butt  and  back  heading,  off  the  eighth  main  off  the  main  south  heading. 

Section  B  (sample  12471)  was  measured  in  a  cavity  in  the  roof  on  the  third  right 
butt  heading  off  the  eighth  left  main,  about  200  feet  from  the  face  of  the  main  heading. 

Notes. — The  coal  is  mined  by  the  room-and-pillar  system.  At  the  time  of  sampling 
the  system  in  vogue  was  to  drive  the  entries  to  the  boundary  line,  turning  the  room 
necks  as  the  entry  was  driven,  and  then  drive  the  rooms  and  pull  the  ribs  on  the 
retreating  system.  The  coal  was  undercut  with  compressed-air  punching  machines 
and  broken  down  with  a  permissible  explosive.  The  coal  was  picked  on  the  cars. 
None  of  the  coal  was  shipped  as  run-of-mine.  Two-thirds  of  the  coal  passed  over  a 
2^  by  4  inch  screen.  All  the  screenings  were  crushed  and  coked,  about  600  tons  being 
coked  daily.  There  were  two  loading  tracks  with  a  capacity  of  15  loaded  cars  and  15 
empty  cars.  The  daily  output  was  1,200  tons,  all  from  advance  workings.  About 
800  acres  of  this  tract  remained  to  be  mined. 


LACKAWANNA  COUNTY. 

DuNMORE.     Sloan  Mine. 

Sample. — Anthracite  coal;  Northern  field;  analysis  No.  11440  (p.  93). 

Mine. — Sloan,  Dunmore,  about  3  miles  east  of  Scranton. 

Coal  bed. — Dunmore  No.  2.  Carboniferous  age,  Allegheny  formation.  The  bed  was 
sampled  at  one  point  by  N.  H.  Darton  on  December  5,  1910.  The  sample  represents  7 
feet  of  coal.  The  sample  was  taken  in  connection  with  investigations  of  the  occurrence 
of  gases  in  coal  beds. 

LUZERNE  COUNTY. 

PiTTSTON.     Colliery  No.  14. 

Sample. — Anthracite  coal;  Northern  field;  analysis  No.  11441  (p.  93). 

Mine. — Colliery  No.  14,  a  shaft  mine  2  miles  southwest  of  Pittston,  on  the  Erie  Rail- 
road. 

Coal  bed. — Pittston.  Carboniferous  age,  Allegheny  formation.  Thickness,  about 
13  feet.  A  sample  was  taken  by  N.  H.  Darton  on  November  21,  1910,  in  the  last 
chamber  at  the  end  of  the  Brannagan  slope.  The  sample  represents  the  full  thickness 
of  the  bed,  and  does  not  contain  any  impurities,  being  all  marketable  coal. 

Notes. — The  mine  is  opened  by  slope,  drift,  and  shaft.  At  the  time  of  sampling 
the  coal  was  mined  by  hand.    The  mine  employed  about  1,700  men. 
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Wilkes-Barre.     Dorrance  Mine. 

Sample. — Anthracite  coal;  Northern  field;  analysis  No.  11782  (p.  93). 

Mine. — Dorrance;  a  shaft  mine  in  Wilkes-Barre  Township  about  1  mile  west  of 
Wilkes-Barre,  with  rail  connections  to  the  Lehigh  Valley  Railroad. 

Coal  bed. — Red  Ash.  Carboniferous  age,  Allegheny  formation.  Thickness,  about  12 
feet,  all  of  which  is  marketable  coal.  Roof,  soft  sandstone  and  sandy  shale;  floor, 
fire  clay.  The  sample  was  taken  by  N.  H.  Darton  at  the  end  of  the  first  west  gangway, 
600  feet  northwest  of  the  shaft,  and  represents  the  entire  section  across  the  face. 

Notes. — The  mine  is  opened  by  a  shaft  1,127  feet  deep  and  the  coal  is  mined  by  the 
pillar-and-chamber  system.  At  the  time  of  sampling  the  mine  had  an  average 
production  of  1,800  tons  a  day. 

SOMERSET  COUNTY. 

AcosTA.     Belmont  No.  1  Mine. 


Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12209,  W19536, 
W19537,  W19538,  W19539,  and  W19543  (pp.  93,  94). 

Mine. — Belmont  No.  1,  a  drift  mine  in  the  Somerset  district,  one-quarter  mile  north 
of  Acosta  on  the  Boswell  branch  of  the  Baltimore  &  Ohio  Railroad. 

Coal  bed. — C^,  or  Upper  Kittanning.  Carboniferous  age,  Allegheny  formation. 
Average  thickness,  3  feet  4  inches.  Roof  gray-black  shale  about  18  feet  thick;  floor, 
shale  with  an  irregular  surface. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  G.  S.  Pope  and 
E.  W.  Miller,  April  26,  1911,  as  described  below: 

Sections  of  coal  bed  in  Belmont  No.  1  mine. 


A 
W 19536      "^ 
Ft.  in.      1 
0      9.i 

2  7 

3  6 

3      4i 

B 

V 19537 
'^t.  in. 
0      9i 
0      1 

2  'ii 

3  51 
3      4i 

C 
W19538 
Ft.   in. 
0      5h 

0        i 
0      li 

0    "i 

0      2| 
0      Zh 

2  7i 

3  9\ 
3      9| 

D 
W19539 
Ft.   in. 

'o    1 
0   Hi 
0       1 
0      IJ 
0      1 

'i    '3 

3      3i 
3      3i 

E 

W 19543 

Roof,  shale. 

Coal 

Ft.   in. 
0      9 
oO      IJ 

Coal 

"Sulphur "soft  ball 

Coal 

"  Sulphur"  soft  ball 

Mother  coal 

Coal 

Coal  (breast  harder  than  rest  of  section) 

Coal 

"2    "i 

Floor,  shale. 

Thickness  of  bed 

3      2J 

3      1 

a  Not  included  m  sample. 

Section  A  (sample  W19536')  was  measured  at  Ihe  face  of  room  4  off  the  main  heading, 
1,300  feet  from  the  mine  mouth. 

Section  B  (sample  W19537)  was  measured  at  the  face  of  the  third  left  entry,  60  feet 
from  the  main  entry. 

Section  C  (sample  W1953S)  was  measured  at  the  face  of  room  3  off  the  first  right  entry. 

Section  D  (sample  W19539)  was  measured  at  the  face  of  the  second  left  entry,  250 
feet  from  the  main  entry. 

Section  E  (sample  W19543)  was  measured  at  the  face  of  the  main  heading,  1,550 
feet  from  the  miiie  mouth. 

Notes. — At  the  time  of  sampling  the  coal  was  overcut  by  hand  in  the  top  of  the  bed, 
and  FFFF  and  FFF  black  powder  was  used  in  breaking  it  down.  There  was  one 
loading  track  with  a  capacity  of  16  cars.     There  were  no  screens,  the  entire  output 
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being  shipped  as  run-of-miue.  Pickers  were  employed  on  the  cars  in  loading.  The 
coal  is  soft  and  friable.  The  mine  was  comparatively  new,  having  started  sliipping 
coal  in  October,  1910.  It  had  a  capacity  of  250  to  300  tons  a  day  with  an  average 
daily  output  of  150  toJis,  the  larger  part  of  which  was  from  advance  workings.  There 
was  approximately  275  acres  of  unmined  coal  tributary  to  this  opening. 

Berlin.     Coronef  No.  3  ^Mine. 

Sample. — Semibituminouscoal;  Windber  field;  analyses  Nos.  12214,  W19532,W19533 
W19534,  W19535,  and  WI9542  (p.  94). 

Mnc— Coronet  No.  3,  a  drift  mine  in  the  Somerset  district,  l^V  miles  east  of  Berlin 
on  the  Berlin  branch  of  tlie  Baltimore  &  Oliio  Railroad. 

Co'il  bed. — "Smokeless"  or  Upper  Freeport.  Carboniferous  age,  Allegheny  forma- 
tion. Average  thickness,  3  feet  6  inches.  Roof,  bony  coal  overlain  by  sandstone; 
floor,  hard  smooth  sandstone. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  G.  S.  Pope,  April 
25,  1911,  as  described  below: 

Sections  of  coal  bed  in  Coronet  No.  .3  mine. 


Section A 

Laboratory  No '   'W19532 


Roof,  bony  coal  and  sandstone. 

Coal , 

Shale 

Mother  coal , 

Coal 

"Sulphur" 

Coal 

Shale 

"Sulphur" 

Coal 

Bony  coal 

Coal 

Shale 

Floor,  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


Ft.   in. 
2    10 


0 

1 

"6 

ioi 

3 
3 

9i 

B 

■W19533 

Ft.   in. 

1      4i 

C 

Wl*34 

Ft.   in. 

1      6 

D 

W19535 

Ft.    in. 

1      0 

0     "i 

'6    "i 

i     2 

aO         J 

i     6 

aO       li 

6    "\ 

1      7 

aO      2 

0    "i 
0        i 
0      9 

0  ioi 

'6     "3.V 
0        1 
0      6 

3      5i 

3      4| 

3      6* 
3      5' 

3      61 
3      4J 

E 
W19542 
Ft.  in. 

2      6 


aO 

'6 
0 
0 

0 
0 


3      8 
3      4i 


o  Not  included  in  sample. 

Section  A  (sample  \V19532)  was  measured  at  the  face  of  the  eighth  left  entry,  15 
feet  beyond  room  15  and  2,950  feet  from  the  mouth  of  the  main  entry. 

Section  B  (sample  \Y19533)  was  measured  at  the  face  of  the  sixth  right  entry,  125 
feet  from  the  main  heading  and  2,500  feet  from  the  mouth  of  the  main  entry. 

Section  C  (sample  W19534)  was  measured  at  the  face  of  room  13,  seventh  left  entry, 
2,450  feet  from  the  mouth  of  the  main  entry. 

Section  D  (sample  ^Y19535)  was  measured  on  the  pillar  between  rooms  2  and  3,  off 
the  main  air  course  between  third  and  fourth  right  entries,  1,400  feet  from  the  drift 
mouth. 

Section  E  (sample  W19542)  was  measured  at  the  face  of  seventh  right  entry,  50  feet 
beyond  room  8,  2,800  feet  from  the  mouth  of  the  main  entry. 

Notes. — At  the  time  of  .sampling  the  coal  was  undercut  by  hand  and  shot  down  with 
FFF  and  FFFF  black  powder.  At  the  tipple  there  was  one  loading  track,  with  a 
capacity  of  12  cars.  There  were  no  screens,  the  entire  output  being  shipped  as  run-of- 
mine  coal.     Pickers  were  employed  on  the  cars  in  loading. 

The  coal  near  the  roof  gradually  becomes  harder  and  merges  into  bone,  without 
any  distinct  line  of  separation  between  the  beds. 

The  mine  was  equipped  to  produce  about  300  tons  a  day,  and  had  an  average  daily 
output  of  1.50  tons.  The  coal  was  derived  from  both  advance  and  pillar  workings. 
The  mine  had  been  in  operation  about  six  years. 
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Confluence.     Linmer  Mine. 

Sample. — Bituminous  coal;  Somerset  field;  analysis  No.  13631  (p.  94). 

Mine. — Linmer;  a  drift  mine  about  A\  miles  southeast  of  Confluence,  on  Whites 
Creek,  near  Beachly  post  office,  on  a  branch  of  the  Baltimore  &  Ohio  Railroad. 

Coal  bed. — C  or  Upper  Kittanning.  Carboniferous  (Pennsylvanian)  age,  Allegheny 
formation.  Average  thickness,  about  4  feet  3  inches.  Roof,  sandstone;  floor,  hard 
clay. 

The  bed  was  measured  and  sampled  by  C.  T.  Lupton  on  March  29, 1912.  The  sample 
repre.-^ented  a  3-foot  6J-inch  section  of  coal. 

The  sample  was  taken  at  the  end  of  the  back  subentry,  off  main  entry  1,  at  a  point 
about  2,500  feet  southeast  of  mine  mouth. 

Elk  Lick.     Engle  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analysis  No.  13983  (p.  95). 

Mine. — Engle;  about  2 J  miles  east  of  Elk  Lick  on  Pine  Run. 

Coal  bed. — D  (?)  Carboniferous  (Pennsylvanian)  age ;  Allegheny  formation.  Average 
thickness,  about  3  feet.  Roof  and  floor,  shale.  The  strata  at  this  locality  dip  about 
13°  W.  and  strike  N.  38°  E. 

The  bed  was  measured  and  sampled  by  C.  T.  Lupton  on  April  2,  1912,  as  described 
below: 

Section  of  coal  bed  in  Engle  mine. 


Laboratory  No 

Roof,  shale. 

Coal 

Bone  and  coal  alternating. 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


13983 

Ft. 

in. 

2 

4 

aO 

3 

0 

6i 

3 

1* 

2 

lOi 

a  Not  included  in  sample. 

The  sample  was  collected  in  a  room  in  this  "country  bank, "  about  600  feet  east  of 
the  mine  mouth. 

Elk  Lick.     Grassy  Run  No.  1  Mine. 

Sample. — Semibituminous  coal;  Somerset  field;  analysis  No.  13664  (p.  95). 

Mine. — Grassy  Run  No.  1,  about  2^  miles  northwest  of  Elk  Lick,  on  a  branch  of  the 
Baltimore  &  Ohio  Railroad. 

Coal  bed. — Four-foot  Carboniferous  (Pennsylvanian)  age;  Monongahela  formation; 
about  35  feet  stratigraphically  above  the  Pittsburgh  bed.  Average  thickness,  about 
4  feet  6  inches.     Roof,  shale  1  foot  3  inches,  overlain  by  "wild  coal,  "floor,  sandy  bone. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  C.  T.  Lupton  on 
April  1,  1912,  as  described  below: 

Section  of  coal  bed  in  Grassy  Run  No.  1  mine. 


Laboratory  No 

Roof,  shale. 

Coal 

Bone 

Coal 

Floor,  sandy  bone. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


13664 

Ft.  in. 

2  0 

oO  1 

2  6 

4  7 

4  6 


a  Not  included  in  sample. 

The  sample  was  taken  in  a  room  about  1,200  feet  southwest  from  the  mine  mouth. 
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HoLsoppLE.     Lenore  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  15078,  15079,  15080, 
15081,  and  15082  (p.  95). 

Mine. — Lenore,  a  shaft  mine,  one-eighth  of  a  mile  north  of  Holsopi^le  station,  on  the 
Baltimore  &  Ohio  Railroad. 

Coal  bed. — B  or  Miller.  Carboniferous  age,  Allegheny  formation.  Thickness,  3  feet 
to  4  feet,  fairly  uniform.  The  bed  has  no  regular  shale  or  sulphur  partings.  The  roof 
is  a  sandstone  which  does  not  fall  or  get  mixed  with  the  coal.  Floor,  hard  smooth 
imderclayand  black  "rash."        Cover  at  points  of  sampling,  150  to  250  feet. 

The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  G.  H.  Deike  and 
pdwin  Higgins  on  November  6,  1912,  as  described  below: 

Sections  of  coal  bed  in  Lenore  mine. 


I 

Section '  A 

Laboratory  No 15078 

Roof ,  sandstone.                                                                            |  Ft.    in. 

Coal,  hard,  bright !  0      7 

Coal,  duU  gray I  0       J 

Coal,  soft,  bright |  1      I 

"Sulphur" ;  oO      1 

Coal,  soft,  bright j  1      7 

Mother  coal |  . .    ... 

Coal,  soft,  bright 

Floor,  underclay. 

Thickness  of  coal  bed 3      4i 

Thickness  of  bed  sampled 3     3§ 


B 

C 

15079 

15080 

Ft.    in. 

Ft.    in. 

0   9 

0   9 

0  i 

0   li 

0  111 

Streak. 

2   9J 

1   2i 

0   i 

0   3 

3   7 

3   3| 

3   7 

3   3i 

D 

15081 
Ft.   in. 
0 


i 

8 

n 


a  Not  included  in  sample. 

Section  A  (sample  15078)  was  measured  on  rib  in  right  entry  1,  200  feet  from  main 
entry. 

Section  B  (sample  15079)  was  measured  at  the  face  of  south  entry  3. 

Section  C  (sample  15080)  was  measured  30  feet  from  the  face  of  the  main  entry. 

Section  D  (sample  15081)  was  measured  30  feet  from  the  face  of  south  entry  7. 

A  composite  sample  was  made  by  combining  samples  15079,  15080,  and  15081.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  15082. 

Notes. — The  mine  is  opened  by  a  shaft  87  feet  deep  and  the  coal  is  mined  by  the 
room-and-pillar  method.  At  the  time  of  sampling  the  coal  was  undercut  by  com- 
pressed-air cutting  machines  and  by  hand  and  blasted  down  mth  FFF  black  blasting 
powder.  A  permissible  explosive  was  used  for  brushing  the  floor  and  roof.  The  entire 
output  was  shipped  as  run-of-mine.  Pickers  were  employed  on  the  car.  There  were 
two  loading  tracks  with  a  capacity  of  20  empty  cars  and  30  loaded  cars.  The  average 
daily  output  was  200  tons  with  a  maximum  day's  run  of  400  tons.  The  capacity  was 
estimated  to  be  600  tons  a  day. 

HoLsoppLE.     Oneida  Mine. 

Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  15073,  15074,  15075, 
15076,  and  15077  (p.  95). 

Mine. — Oneida,  a  slope  mine  one-eighth  of  a  mile  north  of  Holsopple,  on  the  Bal- 
timore &  Ohio  Railroad. 

Coal  bed. — Known  as  the  Upper  Kittanning  or  C,  Carboniferous  age,  Allegheny 
formation.  Thickness,  3  feet  6  inches  to  4  feet;  average,  3  feet  8  inches.  Roof,  heavy 
sandstone;  floor,  hard  limestone.  Particles  from  the  roof  or  floor  did  not  become 
mixed  to  any  extent  ^vith  the  coal  in  loading. 
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The  hod  was  measured  and  sampled  at  four  points  in  the  mine  by  G.  H.  Deike  and 
Edwin  Higgins  on  November  6  and  7,  1912,  as  described  below: 

Sections  of  coal  bed  in  Oneida  mine. 


Section 

Laboratory  No 

Roof,  sandstone. 

Coal,  soft,  bright,  friable. . 

Coal,  hard,  gray,  bony . . . 

Coal,  bright,  friable 

Coal,  hard,  gray 

Coal,  hard ,  bright 

"Sulphur"  streak 

Coal,  hard,  bright 

Coal 

Floor,  limestone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

15073 

15074 

15075 

Ft.    in. 

Ft.    in. 

Ft.    in. 

0   9 

0  11 

0  Hi 

0   4 

0   1 

0  § 
0   2 

'2   '3 

■j  -y 

0   1 
0  11 

0  6J 

1  9i 
0   i 

0  i" 

3   4 
3   4 

3   5i 
3   5J 

3  7i 
3   7J 

D 

15076 

Ft.  in. 
1  0 
0        1 


Section  A  (sample  15073)  Avas  measured  on  a  pillar  in  room  6  off  left  entry  5 

Section  B  (sample  15074)  was  measured  at  the  face  of  room  3  off  left  entry  6. 

Section  C  (sample  15075)  was  measured  15  feet  from  face  of  left  entry  5. 

Section  D  (sample  15076)  was  measured  at  the  face  of  room  23  off  left  entry  3. 

A  composite  sample  was  made  by  mixing  face  samples  15074,  15075,  and  15076. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  15077. 

Notes.^At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  with  compressed- 
air  punching  machines  and  shot  down  vnih  FFF  black  powder.  Permissible  explo- 
sives were  used  for  blasting  the  roof  or  floor.  The  tipple  was  used  both  by  the  Oneida 
and  Lenore  mines  but  the  coal  was  not  mixed,  as  each  mine  had  a  separate  dump. 
All  coal  was  shipped  as  run-of-mine.  Pickers  were  employed  on  the  cars.  There  were 
two  loading  tracks  at  the  tipple  with  a  capacity  of  20  empty  and  30  loaded  railroad 
cars.     The  average  daily  output  was  200  tons,  the  maximum  day's  run  being  300  tons. 

Jerome.     Jerome  No.  2  Mine 


Sample. — Semibituminous  coal;  Windber  field;  analyses  Nos.  12210,  W19638, 
W19639,  and  W19642  (p.  95). 

Mine. — Jerome  No.  2,  a  shaft  mine  in  the  Somerset  district,  at  Jerome,  on  the  Som- 
erset &  Cambria  branch  of  the  Baltimore  &  Oliio  Railroad. 

Coal  bed. — C,  or  Upper  Kittanning,  Carboniferous  age,  Allegheny  formation.  The 
coal  has  an  average  thickness  of  6  feet  (including  6  inches  of  bone).  The  bone  and  shale 
are  persistent  at  the  top  of  the  bed  and  irregular  in  the  body  of  the  bed.  The  roof  is 
a  bony  coal  averaging  6  inches  in  thickness  overlain  by  a  limestone  capping.  Floor, 
hard  smooth  sandstone. 

The  bed  was  meastired  and  sampled  at  one  point  in  the  mine  on  May  22, 1911,  and 
at  3  points,  on  April  27,  1911,  by  G.  S.  Pope,  as  described  below: 

Sections  of  coal  bed  in  Jerome  No.  2  mine. 


Section 

Laboratory  No 

Roof,  bony  coal  and  limestone. 

Bone  and  shale 

Coal 

Bone,  shale,  and  coal 

Coal 

Floor,  sandstone,  hard. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

B 

W19638 

W19639 

Ft.    in. 

Ft.    in. 

aO   5i 

00  6J 

1   li 

1   3 

OO   9 

00   1 

4   2 

4   2 

6   6 

6   J 

5   3J 

5   5 

c 

W19642 

Ft.    in. 

oO      4 

1      0 

aO     11 
3      9* 


'  Not  included  in  sample. 
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Section  A  (sample  W19638)  was  measured  at  the  face  of  south  entry  7  off  east  entry  IJ. 

Section  B  (sample  W19639)  was  measured  at  the  face  of  south  entry  4  off  east  entry  2. 

Section  C  (sample  W19642)  was  measured  at  the  face  of  east  entry  2. 

Sample  12210  was  measured  at  the  face  of  east  entry  1. 

A  composite  sample  was  made  by  combining  face  samples  W19638,  W19639,  and 
W19642.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory 
No.  12224. 

Notes.— In  April,  1911,  the  coal  was  undercut  with  machines  and  by  hand  and  was 
broken  down  with  a  permissible  explosive.  The  mine  was  well  equipped.  The 
tipple  had  4  loading  tracks  with  a  capacity  of  80  cars.  The  coal  was  screened  with  bar 
screeios  10  feet  long,  with  3-incli  openings;  75  per  cent  of  the  coal  passed  through. 
The  coal  was  hand  picked  both  on  the  conveyor  and  on  the  car  in  loading.  The  mine 
had  a  capacity  of  1,700  tons  a  day  ^\ith  an  average  daily  output  of  1,020  tons,  which 
was  largely  from  advance  workings.  It  was  planned  to  increase  the  production  to 
about  1,500  tons.     The  operating  company  owned  or  controlled  about  1,000  railroad  cars. 

PiNEHiLL.     Consolidation  No.  112  Mine. 

Sample. — Seinibituminous  coal;  Somerset  field;  analyses  Nos.  13981,  13982,  and 
14037  (p.  96). 

Mine. — Consolidation  No.  112,  at  Pinehill,  on  the  Berlin  branch  of  the  Baltimore 
&  Ohio  Railroad. 

Coal  bed. — "Little  Pittsburgh."  Carboniferous  (Pennsylvanian)  age;  in  the  upper 
part  of  the  Conemaugh  formation,  about  147  feet  stratigraphically  below  the  Pitts- 
burgh bed.  Average  thickness,  about  3  feet  4  inches.  Strata  are  flat-lying,  with  a 
maximum  dip  of  about  5  per  cent.  Roof,  shale  grading  into  sandstone  above;  floor, 
carbonaceous  shale  with  some  clay. 

The  bed  was  sampled  and  measured  by  C.  T.  Luptou  at  two  points  on  April  3, 
1912,  as  described  below: 

Sections  of  coal  bed  in  Consolidation  No.  112  mine. 

Laboratory  Nos 13981  13982 

Roof,  sandy  shale,  grading  into  sandstone  above.                                                               Ft.  in.  Ft.  in. 

Coal  (usually  not  mined) «0    7 

Shale "0    8 

Coal 2    0  -2    0 

Bone,  variable '        0      J  "0      \ 

Coal,  with  occasional  small  lenses  of  pj-rite 1      |  1    1 

Floor,  shale  and  claj-.  t 

Thicknass  of  bed '        3    7  4    4^ 

Thickness  of  coal  sampled 3    7  3    1 

a  Not  included  in  sample. 

Sample  13981  was  taken  in  room  44.  right  subentry  8  off  the  west  main  entry,  about 
3,600  feet  west  of  the  mine  mouth. 

Sample  13982  was  taken  in  room  8,  right  subentry  1  off  left  entry  12,  about  5.000 
feet  southwest  of  the  mine  mouth. 

A  composite  sample  was  made  by  combining  face  samples  13981  and  13982.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory'  No.  14037. 

Pinehill.     Consolidation  No.  113  Mine. 

Sample. — Semibituminous  coal;  Somerset  field;  analysis  No.  13984  (p.  96). 

Mine. — Consolidation  No.  113;  at  Pinehill,  on  the  Berlin  branch  of  the  Baltimore 
&  Ohio  Railroad. 

Coal  bed. — "Stoner."  Carboniferous  age  (Pennsylvanian)  age;  Conemaugh  forma- 
tion; about  290  feet  stratigraphically  below  the  Pittsburgh  bed.  Average  thickness, 
about  4  feet.     Roof,  shale  grading  upward  into  sandstone. 

The  sample  was  collected  by  C.  T.  Lupton  on  April  3,  1912,  from  a  mine  car  brought 
directly  from  room  2,  right  entry  10,  about  3.700  feet  southwest  from  the  mine  mouth. 
Information  regarduig  the  thickness  of  the  bed  as  described  below  was  furnished  by 
C,  W.  Hoffa,  superintendent  of  the  mine, 
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Section  of  coal  bed  in  Consolidation  No.  113  mine,  at  Pinehill. 


Roof,  shale,  grading  into  sandstone  above 

Coal 

Shale  (variable) 

Coal 

Floor  (not  stated). 

Thickness  of  bed 


I. 

in. 

3+ 

0 

0 

H 

0 

11 

Ralphton.     Ralphton  No.  3  Mine. 

Sample. — Semibituminous  coal;  Somerset  field;  analyses  Nos.  W19627,  "W19628, 
W19629,  W19630,  and  W19631  (p.  96). 

Mine. — Ralphton  No.  3,  a  drift  mine  one-half  mile  east  of  Ralphton  on  the  Boswell 
branch  of  the  Cambria  and  Somerset  division  of  the  Baltimore  &  Ohio  Railroad. 

Coal  bed. — C^  or  Upper  Kittanning.  Carboniferous  age,  Allegheny  formation.  The 
coal  has  an  average  thickness  of  3  feet  5  inches.  The  roof  is  a  strong  gray  shale  between 
which  and  the  main  coal  bed  is  a  seam  of  roof  coal  3  to  4  inches  thick.  The  floor  is 
a  smooth,  hard  limestone. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  G.  S.  Pope  on  April 
29,  1911,  as  described  below: 

Sections  of  coal  bed  in  Ralphton  No.  3  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Shale,  bone,  and  coal 

Coal 

Shale 

Coal 

Bone 

Coal 

Floor,  limestone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


4    8i 
3    4i 


a  Not  included  in  sample. 

Section  A  (sample  W19627)  was  measured  at  the  third  crosscut  off  south  entry  2, 
about  3,050  feet  from  the  mine  mouth. 

Section  B  (sample  W19628)  was  measured  at  the  face  of  room  11  off  the  straight  main 
entry,  about  3,150  feet  from  the  mine  mouth. 

Section  C  (sample  W19629)  was  measured  at  the  face  of  room  4  off  right  entry  6,  about 
2,800  feet  from  the  mine  mouth. 

Section  D  (sample  W19630)  was  measured  at  the  face  of  room  29  off  right  heading  4, 
about  2,900  feet  from  the  mine  mouth. 

Section  E  (sample  W19631)  was  measured  20  feet  inside  the  third  crosscut  off  south 
entry  3,  about  3,700  feet  from  the  mine  mouth. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot  down  with 
FFF  and  FFFF  black  powder.  The  tipple  had  one  loading  track  with  a  capacity  of 
22  cars.  There  were  no  screens,  the  entire  output  being  loaded  as  run-of-mine. 
Pickers  were  employed  on  the  cars  in  loading.  The  mine  had  a  capacity  of  1,000  tons 
and  an  average  daily  output  of  850  tons,  most  of  which  was  from  advance  workings. 

Ralphton.     Ralphton  No.  4  Mine. 

SampZe.— Semibituminous  coal;  Somerset  field;  analyses  Nos.  12202,  12218,  W19632, 
W19633,  W19635,  W19636,  and  \V19637  (p.  97). 

Mine.- — Ralphton  No.  4,  a  drift  mine,  1^  miles  north  of  Ralphton,  on  the  Baltimore  &, 
Ohio  Railroad, 
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Coal  bed. — C^  or  Upper  Kittanning.  Carboniferous  age,  Allegheny  formation.  The 
foal  has  an  average  thickness  of  3  feet  10  inches  and  is  relatively  free  from  partings. 
Roof,  firm,  smooth  shale;  floor,  smooth,  hard  Limestone. 

The  bed  was  measured  and  sampled  at  five  iwints  in  the  mine  by  G.  S.  Pope  on  April 
28,  1911,  as  described  below: 

Sections  of  coal  bed  i>i  Ralphton  No.  4  mine. 


Section 

Laboratory  No 

Roof,  smooth  shale. 

Coal 

Hard  gray  coal  inclined  to  bone 

Coal 

Floor,  hard  smooth  limestone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

•\V19032 

W 19633 

W 19035 

W19{i36 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

1      3 

3    lOi 

3    7i 

3      7 

0      1 

2      7i 

3    Hi 

3    lOf 

3    7), 

3      7 

3    Hi 

3    lOi 

3    7i 

3      7 

E 
W19637 
Ft.  in. 
3    11 


3    11 
3    11 


Section  A  (sample  W19632)  was  measured  on  a  pillar  between  the  south  main  head- 
ing and  the  air  course  opposite  right  entry  1. 

Section  B  (sample  W19633)  was  measured  at  the  face  of  the  south  main  entry. 

Section  C  (sample  W19635)  was  measured  at  the  face  of  room  7  off  the  south  main 
entry. 

Section  D  (sample  W19636)  was  measured  on  pillar  1  at  the  second  "shoo-fly  "  (cross- 
over) off  main  entrj^  1. 

Section  E  (sample  \V19637)  was  measured  at  the  face  of  left  entry  4  off  the  south 
main  entry. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  in  the  lower  part  of  the  bed 
by  hand  and  was  shot  down  mth  black  powder.  The  tipple  had  one  loading  track  with 
a  capacity  of  15  railroad  cars.  There  were  no  screens,  the  output  being  loaded  as  run- 
of-mine.    The  mine  had  a  capacity  of  450  tons  an,d  an  average  daily  output  of  400  tons. 

WASHINGTON  COUNTY. 

AVELLA.       PeNOBSCOTT   MiNE. 

Sample. — Bituminous  coal;  Pittsburgh  field;  analyses  Nos.  15673  and  15674 (p.  97). 

Mine. — Penobscott,  a  drift  mine,  2  miles  west  of  Avella,  on  Wabash-Pittsburgh  Ter- 
minal Railway,  near  State  Line. 

Coal  bed. — Pittsburgh.  Carboniferous  age,  Monongahela  formation.  Thickness 
averages  about  4J  feet  where  measured.  In  this  Adcinity  this  coal  bed  has  been  locally 
eroded  and  replaced  by  sandstone.  Tlie  roof  left  in  mining  is  coal,  the  top  clay  above 
the  main  bed  of  coal  being  weak. 

The  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  D.  D.  Condit  on 
January  8,  1913,  as  described  below: 

Sections  of  bed  in  Penobscott  mine. 


Section 

Laboratory  No 

Roof,  coal  3  to  6  inches. 

Clay 

Coal 

Clay 

Coal 

Clay 

Coal 

Floor,  clay  and  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

1.5b73 

Ft. 

in. 

al 

1 

2 

2* 

a(i 

1 

oO 

3^ 

aO 

^ 

1 

8* 

5 

4* 

3 

11 

B 

15674  ■ 
Ft.  in. 
al      0 

2      3 
aQ 
oO 
aO 

1 


3i 


5      2 
3    10 


47664°— Bull.  85—14- 


0  Xot  included  in  samples. 
-21 
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Section  A  (sample  15673)  was  measured  in  room  15,  eighth  left  entry  off  main 
entry,  2,500  feet  northwest  of  mine  mouth.     Cover  at  point  of  sampling,  80  feet. 

Section  B  (sample  15674)  was  measured  in  a  room  off  seventh  right  entr\'-,  3,100  feet 
northeast  of  mine  mouth.     Cover,  70  feet. 

Baird.     Schoenberger  Mine. 

Sample. — Bituminous  coal;  Pittsburgh  field;  analysis  Nos.  11164, 11165,  11166,  11167, 
11168,  11169  and  11170  (pp.  97,98). 

Mine. — Schoenberger,  a  drift  mine  at  Baird,  a  station  on  the  Monongahela  division  of 
the  Pennsylvania  Railroad. 

Coal  bed. — Pittsburgh,  Carboniferous  age,  Monongahela  formation.  Average  thick- 
ness, 5  feet  10  inches.  The  roof  is  a  "draw  slate"  8  inches  thick,  above  which  is  a 
shale;  15  feet  above  the  shale  is  the  main  cap  rock.  The  floor  is  a  shale,  below  which 
is  a  limestone.     Dip,  about  1  per  cent  southwest. 

The  bed  was  sampled  and  measured  at  six  points  in  the  mine  by  A.  A.  Straub  on 
November  3,  1910,  as  described  below: 

Sections  of  coal  bed  in  Schoenberger  mine. 


Section 

Laboratory  No 

Roof,  slate. 

Coal,  bright 

"  Sulphur ' '  band 

Coal,  bright 

Shale  band 

"Sulphur  "  band 

Coal ,  bright 

"  Sulphur  "  band 

Coal,  bright 

Shale  band 

Coal,  bright 

"Sulphur"  band 

Shale  band 

Coal,  bright 

♦'Sulphur  "band 

Coal,  bright 

Floor,  shale  and  limestone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


a  Not  included  in  sample. 

Section  A  (sample  11164)  was  measured  at  the  face  of  room  10,  entry  32  off  face 
entry  12,  about  4,000  feet  southeast  of  the  mine  mouth. 

Section  B  (sample  11165)  was  measured  at  the  face  of  room  4,  entry  32  off  face  entry 
11,  about  4,000  feet  southeast  of  the  mine  mouth. 

Section  C  (sample  11166)  was  measured  at  the  face  of  the  right  main  entry,  about 
7,000  feet  south  of  the  mine  mouth. 

Section  D  (sample  11167)  was  measured  at  the  face  of  room  11,  entry  32  off  the  right 
main  entry,  about  6,000  feet  south  of  the  mine  mouth. 

Section  E  (sample  11168)  was  measured  at  the  face  of  face  entry  11,  about  4,800  feet 
southeast  of  the  mine  mouth. 

Section  F  (sample  11169)  was  measured  on  a  pillar,  in  right  entry  29  off  the  main 
entry,  about  5,500  feet  south  of  the  mine  mouth. 

Notes. — The  coal  is  mined  by  the  double  entry,  room-and-pillar  system.  At  the 
time  of  sampling  electric  chain-cutting  machines  were  used  and  the  coal  was  broken 
down  with  FF  black  powder.  The  mine  had  a  capacity  of  about  3,000  tons  a  day,  75 
per  cent  of  which  was  from  advance  workings.  There  were  4  loading  tracks  with  a 
capacicy  of  65  cars  at  the  tipple.  Pickers  were  employed  on  the  cars  when  coal  was 
being  loaded.  About  10  per  cent  of  the  coal  was  shipped  as  run-of-mine  and 
remainder  was  screened  to  various  commercial  sizes.  There  was  about  250  acres 
of  unmined  coal  tributary  to  this  drift  mouth. 
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FiNLETVILLE.      CINCINNATI  MiNE. 

Sample.— Bitxnainons  coal;  Pittsburgh  field;  analyses  Nos.  17082,  17083, 17084,  aud 
17085  (p.  98). 

Mine. — The  Cincinnati  mine  is  opened  by  a  drift  about  two  miles  northeast  from 
Courtney  and  a  manway  at  Mingo  2  miles  southeast  of  Finleyville. 

Coal  bed. — Pittsburgh,  Carboniferous  age,  Monongahela  formation.  Thickness, 
4  feet  8  inches  to  6  feet  8  inches,  fairly  uniform.  In  the  center  of  the  bed  are  two 
characteristic  clay  partings  about  three  inches  apart.  The  roof  is  a  "  draw  slate, ' '  over 
which  there  is  a  roof  coal  and  shale.  The  floor  is  an  underclay,  beneath  which  is  a 
limestone  bedrock. 

The  bed  was  measiu-ed  and  sampled  at  three  points  in  the  mine  by  H.  I.  Smith, 
H.  D.  Mason,  jr.,  and  W.  A.  Raudenbush  on  May  7,  1913,  as  described  below: 

Sections  of  coal  bed  in  Cincinnati  mine. 


Section 

Laboratory  No 

Roof,  "draw  slate." 

Coal 

Bony  coal 

Coal 

Mother  coal  and  "sulphur" 

Coal 

Shale  binder 

Coal 

Shale  binder 

"  Sulphur  "  ball  on  one  side 

Coal 

Mother  coal 

Coal 

Bottom  coal 

Floor,  underclay. 

Thickness  of  bed , 

Thickness  of  coal  sampled . 


A 

B 

170S2 

17083 

Ft.    in. 

Ft.     in. 

1    4i 

1      6i 

0      i 

0        i 

1    9J 

0    10 

0      1 

0        h 

0    3i 

1       i 

Streak. 

oO        i 

0    3i 

aO      3i 

0      i 

oO        •- 

0    7i 

0      2 

0      h 

0        i 

1    2 

1      9 

aO      4 

5    8J 

6      li 

5    H 

5      5J 

C 
17084 
Ft.    in. 

1  n 

0  1 

1  7 


0  i- 

0  2* 

0  I 

0  3 

0  3a 

0  i 

1  9 
0  ii 

6  3i 

6  3i 


a  Not  included  in  sample. 

Section  A  (sample  17082)  was  measured  60  feet  outby  the  last  cut-through  on  butt 
entry  6  off  face  entry  14,  about  6,200  feet  northwest  of  the  mouth  of  Mingo  slope  entry. 

Section  B  (sample  17083)  was  measured  60  feet  inby  room  2  on  butt  entry  10  off 
face  entry  14,  about  6,800  feet  northwest  of  the  mouth  of  Mingo  slope  entry. 

Section  C  (sample  17084)  was  measured  inby  the  first  crosscut  on  butt  entry  12 
off  face  entry  14,  about  7,400  feet  northwest  of  the  mouth  of  Mingo  slope  entry. 

A  composite  sample  was  made  by  mixing  face  samples  17082,  17083,  and  17084. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  17085. 

Notes. — The  coal  is  mined  by  the  room-and-pillar  system.  At  the  time  of  sampling 
it  was  undercut  with  electric  cutting  machines  in  the  bottom  of  the  bed  and  was  broken 
d'lwn  with  permissible  explosives.  The  cuttings  were  loaded  out  with  the  coal. 
The  "draw  slate"  is  treacherous  and  must  be  broken  down  and  loaded  out  after  each 
cut  of  coal.  The  entire  output  of  the  mine  went  to  a  tipple  on  the  Monongahela 
River.  Although  this  mine  is  one  of  the  first  on  the  Monongahela  River  it  still  con- 
tained considerable  coal. 


Monongahela  City.     CatsburCx  Mine. 

Sample. — Bituminous  coal;  Pittsburgh  field;  analyses  Nos.  11157,  11158,  11159, 
11160,  11161,  11162,  11163,  11172.  11541,  and  12281  (pp.  98,99.) 

Mine. — Catsburg,  a  drift  mine  one-fourth  of  a  mile  south  of  Monongahela  City 
with  railroad  connections  to  the  Monongahela  River  division  of  the  Pennsylvania 
lines. 

Coal  bed. — Pittsburgh.     Average  thickness,  5  feet  6  inches.     Dip,  1  per  cent  south- 
east.   The  roof  is  a  "draw  slate,"  about  8  inches  thick,  above  which  is  a  fair  quality 
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of  roof  coal  6  to  12  inches  thick.  Floor,  soft  fire  clay.  The  bed  was  measiired  and 
sampled  at  six  points  in  the  mine  by  J.  J.  Rutledge  and  A.  A.  Straub  <iu  November  1, 
1910,  as  described  below: 

Sections  of  coal  bed  in  Catsburg  mine. 


Section 

Laboratory  Ko 

R  oof,  shale. 

Coal,  bright  and  hard 

"Sulphur"  band 

Coal 

Shale,  dark 

Coal,  bright 

Shale,  dark 

Coal,  bright 

"Sulphur"  band 

Coal,  bright 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

E 

11157 

11158 

11159 

11160 

11161 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

2  3 

2  Hi 

2   9| 

3  1 

2  83 

0   i 

.. 

.. 

.. 

.. 

0  SJ 

.. 

.. 

.. 

.. 

aO       i 

"0        f 

oO    J 

«0  i 

"0   1 

0  2i 

0   2i 

0   2J 

0  2i 

0  2f 

aO      i 

"0   l| 

aO    J 

30   1 

"0  I 

2  2* 

1   li 

1   If 

0   i 

0  Hi 

2  2 

2  5i 

5  tj 

i      51 

5   2i 

5  61 

5  6 

0   0 

i      3i 

5   li 

5  5i 

5  4? 

F 

11162 
Ft.    in, 
3    2 


oO  I 

0  2i 

»0  I 

0  9i 

0  i 

1  ^ 


•i 


a  Not  included  in  sample. 

Section  A  (sample  11157)  was  measured  at  the  face  of  sixty-sixth  butt  entn,-,  2J 
miles  northeast  of  the  mine  mouth. 

Section  B  (sample  1115S)  was  measured  on  the  rib  I'f  roi'm  17,  seventy-fifth  entrj', 
2\  miles  northeast  of  the  mine  mouth. 

Section  C  (sample  11159)  was  measured  at  the  face  of  rotim  23,  seventy-ninth  butt 
entry,  2f  miles  northeast  of  the  mine  mouth. 

Section  D  (sample  11160)  was  measured  on  the  chain  pillar  at  room  46,  seventy- 
fourth  butt  entry.  2\  miles  northwest  <^f  the  mine  mouth. 

Section  E  (sample  11161)  was  measured  at  the  face  of  the  n^rth  secnd  main  entry, 
2h  miles  north  of  the  mine  mouth. 

Section  F  (sample  11162)  was  measured  at  the  face  of  room  101  "U  sixty-eighth 
butt  entry,  2f  miles  northwest  of  the  mine  mouth. 

Three  cars  of  slack  coal  from  this  mine  were  shipped  to  the  Pittsburgh  experiment 
station  for  testing  purposes.  The  car  samples  are  designated  as  follows:  Pittsburgh 
No,  113,  laboratory  No.  11172;  Pittsburgh  No.  131,  laboratory  No.  11541;  Pittsburgh 
No.  181,  laboratory  No.  12281, 

Notes. — The  coal  is  mined  by  the  d^ubIe-entr^^  r  >- 'm-and -pillar  system.  At  the 
time  of  sampling  electric  chain-ctitting  machines  were  used.  The  coal  was  sh<  't  down 
with  FFF  black  powder,  dynamite  being  used  for  brushing  the  roof.  The  mine  had 
a  daily  production  of  about  875  tons,  which  was  derived  both  from  advance  workings 
and  pillars.  Only  a  Uttle  of  the  coal  was  shipped  as  nm-of-mine.  There  were  3  load- 
ing tracks,  with  a  capacity  of  about  45  cars,  at  the  tipple.  Pickers  were  employed 
b':>th  in  the  mine  and  on  the  railroad  cars  when  coal  was  loaded.  About  33  per  cent 
of  the  coal  produced  was  screenings.  There  was  about  1,400  acres  of  un mined  coal 
tributary  to  this  opening. 

WESTMORELAND  COUNTY. 

Greensburg.     Xo.  4  Mine. 

Sample. — Bituminous  coal;  Pittsbui^h  field:  Greensburg  district;  analysis  Noe, 
12265  and  12853  (p,  99.) 

Mine. — No.  4;  4  miles  north  of  Greensbuig. 

Coal  bed. — Pittsbiugh.  Carboniferous  age,  Monongahela  formation.  The  coal  from 
this  mine  was  sampled  by  E.  R.  Linkenhoker  on  June  7  and  November  13,  1911, 
respectively,  while  the  coal  was  being  unloaded  at  the  Bureau  of  Mines  testing  plant, 
Pittsbtirgh.  Pa. 

Sample  12265  represented  a  carload  of  lump  coal  (Pittsburgh  Xo,  178). 

Sample  12853  represented  a  carload  of  lump  coal  (Pittsburgh  No.  254). 
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LucEsco.     LucEsco  Mine. 

Sample. — Bituminous  coal;  Pittsburgh  field;  analyses  Nos.  12393,  12394,  12395, 
12396,  and  12397  (p.  99). 

Mine.- — Lucesci,  a  drift  mine  in  the  Allegheny  River  district,  near  Lucesco,  a  post 
office  at  Kiskiminetas  Junction,  i>n  the  Conemaugh  and  Allegheny  di\'isions  of  the 
Pennsylvania  Raihoad . 

Coal  bed. — Known  as  the  Upper  Freeport  or  E.  Carboniferous  age,  Allegheny  for- 
mation. The  thickness  is  rather  variable,  ranging  from  2  to  4  feet.  The  roof  near  the 
opening  is  a  sandy  shale  of  variable  thickness,  averaging  1|  feet.  At  the  points  where 
the  samples  were  taken  the  roof  is  sandstone.  The  floor  is  an  underclay,  IJ  to  3  feet 
thick,  underlain  by  limestone.  The  floor  is  taken  up  in  the  inner  workings  to  get  the 
necessary  height  and  the  material  is  packed  in  gob  walls  along  the  entries.  The  cover 
increases  rapidly  from  the  outcrop  and  rises  to  300  feet  at  places. 

The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  L.  M.  Jones,  on 
June  29,  1911,  as  described  below: 

Sections  of  the  coal  bed  in  the  Lucesco  mine. 


Section 

Laboratory  No 

Roof,  hard  sandstone. 

Coal  with  fine  "sulphur"  streaks 

Mother  coal 

Coal,  hard , 

Mother  coal  or  shale 

Coal 

Shale  and  coal , 

Coal 

Shale  and  "sulphur" 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


a  Not  included  in  sample. 

Section  A  (sample  12393)  was  cut  from  the  face  of  the  ninth  left  entry,  4,000  feet 
south  of  the  mine  mouth. 

Section  B  (sample  12394)  was  cut  from  the  face  of  the  fifth  left  entry,  1G5  feet 
beyond  room  46,  3,600  feet  from  the  mine  mouth. 

Section  C  (sample  12395)  was  cut  from  the  face  of  room  48,  first  right  entry,  3,200 
feet  southeast  of  the  mine  mouth. 

Section  D  (sample  12396)  was  cut  from  the  face  of  room  20,  third  right  entry,  2,300 
feet  southeast  of  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  face  samples  12393,  12394,  12395,  and 
12396.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory 
No.  12397. 

Notes. — At  the  time  of  sampling,  the  coal  at  this  mine  was  undercut  by  hand  and 
blasted  with  FFF  black  powder.  From  the  mine  opening  40  feet  aljove  the  tipple 
floor  a  gravity  incline  led  to  the  tipple,  which  extended  over  the  loading  track  and 
the  main  line  of  the  Pennsylvania  Railroad,  and  was  equipped  to  load  the  engines 
on  the  latter  track.     The  daily  output  averaged  300  tons  a  day. 

Madison.     Keystone  Mine. 

Sample. — Bituminous  coal,  Pittsburgh  field.     Analyses  Nos.  16270and  16271  (p.  99). 

Mine. — Keystone,  a  shaft  mine  at  Madison. 

Coal  bed. — Pittsburgh.  Carboniferous  age,  Monongahela  formation.  Thickness 
about  64  feet. 

Sample  16270  was  taken  from  a  car  of  slack  and  sample  16271  from  a  car  of  run-of- 
mine  coal,  by  E.  R.  Linkenhoker  while  the  cars  were  being  unloaded  at  the  Pitts- 
burgh testing  station. 
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SOUTH   DAKOTA. 

HARDING  COUNTY. 
Buffalo.     Hilton  Mine. 

Sample. — Lignite.     Northwestern  South  Dakota  field;  analysis  No.  13221  (p.  100.) 

Mine. — Hilton,  a  drift  mine  near  center  of  sec.  6,  T.  20  N.,  R.  5  E.,  10  miles  north 
of  Buffalo. 

Lignite  bed. — No  name.     Cretaceous  or  Tertiary  age;  Lance  formation. 

The  bed  was  measured  and  sampled  by  E.  M.  Parks  on  October  4,  1911,  as  described 
below: 

Section  of  lignite  bed  in  the  Hilton  mine. 


Laboratory  No 

Roof,  lignite 

Clay,  gray 

Lignite 

Clay 

Lignite,  brown,  woody 

Clay  (with  water)  reported.. 

Lignite,  reported 

Floor,  clay. 

Thiclmess  of  bed 

Thickness  of  lignite  sampled 


13221 

Ft. 

in. 

al 

11 

oO 

6 

2 

10 

aO 

U 

4 

4 

02 

0 

a  2 

0 

13 

8* 

7 

2 

a  Not  included  in  sample. 

Note. — The  mine  was  seldom  worked.  The  sample  was  collected  at  the  face  of 
the  drift  entry,  120  feet  from  the  outcrop  at  the  mine  mouth.  The  sample  was  fairly 
dry. 

Buffalo.     Open  Pit. 

Sample. — Lignite.     Northwestern  South  Dakota  field;  analysis  No.  13220  (p.  100). 
Mine. — -Mendenhall;  18  miles  east  of  Buffalo,  in  sec.  1,  T.  17  N.,  R.  7  E. 
Lignite  bed. — ITpper  Cretaceous  or  Tertiary  age;  Lance  formation. 
The  bed  was  measured  and  sampled  by  E.  M.  Parks  on  August  18, 1911,  as  described 
below: 

Section  of  lignite  bed  in  open  prospect. 


Laboratory  No 

Dirt,  bituminous  with  coaly  streaks  ". 

Lignite,  tough " 

Lignite,  bony 

Lignite,  tough 

Bone. 


Lignite 

Clay 

Lignite,  tough,  with  two  thin  sandy  partings. 
Clay.o 

Thickness  of  bed 

Thickness  of  lignite  sampled 


13220 

Ft. 

in. 

0 

5i 

0 

.5 

0 

2 

0 

9 

0 

1 

0 

7 

0 

1 

4 

i 

6 

7 

6 

If 

a  Not  included  in  sample. 

The  sample  was  collected  from  the  face  of  prospect  after  about  two  feet  of  lignite 
had  been  removed,  and  was  fairly  dry. 
Note. — This  prospect  was  seldom  worked. 

Buffalo  .     Open  Pit. 

Sample. — Lignite.     Northwestern  South  Dakota  field;  analysis  No.  13222  (p.  100). 
Mine. — Mendenhall;  18  miles  east  of  Buffalo  in  sec.  1,  T.  17  N.,  R.  7  E. 
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Lignite  bed. — Upper  Cretaceous  or  Tertiary  age,  Lance  formation. 

The  bed  was  measured  and  sampled  by  E.  M.  Parks  on  August  17,  1911,  as  described 

below: 

Section  of  lignite  bed  in  open  prospect. 


Laboratory  No 

Clay,  brown 

Lignite 

Clay ,  laminated 

Lignite,  dirty 

Dirt,  bituminous 

Lignite  with  bone  interbedded . . 
Shale  with  lignite  interbedded. . 

Lignite,  dirty 

Shale 

Lignite 

Thickness  of  bed 

Thickness  of  lignite  sampled 


13222 
Ft.  in. 
o2  5 
aO  4 
all 
aO  6 
aO  7 
1  7 
aO     3 


0     34 


a  Not  included  in  sample. 

The  sample  was  collected  from  the  face  of  the  stripping  after  about  2  feet  of  lignite 
had  been  removed. 

Note. — This  prospect  was  seldom  worked. 

Ralph.     Newcomb  Mine. 

Sample. — Lignite;  Perkins  and  Harding  counties  field;  analysis  No.  15062  (p.  100). 

Mine. — Newcomb,  an  open-pit  mine,  in  the  SW.  |  sec.  10,  T.  20  N.,  R.  9  E.,  Smiles 
southeast  of  Ralph  and  about  28  miles  south  of  Reeder,  N.  Dak.,  on  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad. 

Lignite  bed. — Designated  the  Widow  Clark  bed.  Tertiary  (?)  age,  Ludlow  lignitic 
member  of  the  Lance  formation.  It  is  the  most  important  bed  of  lignite  in  that  part 
of  Harding  County.  Its  average  thickness  in  T.  20  N.,  R.  9  E.,  is  about  4  feet,  but  it 
varies  from  2  feet  8  inches  in  sec.  9  to  10  feet  10  inches  in  sec.  10.  It  is  usually  of 
good  quality  with  very  small  amounts  of  impurities.  It  is  tough  and  slightly  woody, 
when  freshly  mined,  but  slacks  readily  upon  exposure  to  air.  It  is  used  entirely  for 
domestic  purposes. 

The  bed  was  measured  and  sampled  October  16,  1912,  by  J.  B.  Reeside,  jr.,  as 

shown  below: 

Section  of  lignite  bed  in  the  Newcomb  mine. 


Laboratory  No 

Roof,  shale. 

Lignite,  dirty 

Parting,  shale 

Lignite,  dirty , 

Parting,  shale 

Lignite,  fine  quality 

Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  lignite  sampled 


15062 

Ft.  in. 

aO 

6 

aO 

1 

a() 

1 

aO 

1 

10 

1 

10    10 


a  Not  included  in  sample. 

Notes. — The  lignite  is  mined  by  stripping,  and  the  sample  was  collected  from  the 
face  of  the  bed,  which  was  somewhat  weathered. 

PERKINS  COUNTY. 

LoDGEPOLE.     Nelson  Mine. 

Sample. — Lignite;  northwestern  South  Dakota  field;  analysis  14354  (p.  100). 
Mine. — Nelson;  3  miles  southwest  of  Lodgepole,  and  about  18  miles  south  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railway,  in  sec.  29,  T.  21  N.,  R.  12  E. 
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Lignite  bed. — Tertiary  age,  Fort  Union  formation.  Thickness  of  part  sampled, 
7  feet.     Neither  the  t'lp  nor  the  bottom  of  the  bed  was  exposed. 

The  sample  was  collected  in  the  entry  140  feet  northwest  of  the  entry  mouth, 
by  E.  R.  Lloyd  and  E.  G.  Woodruff,  on  July  3,  1912. 

Strool.     Jones  Mine. 

Sample. — Lignite;  northwestern  South  Dakota  field;  analysis  No.  12453  (p.  100). 
Mine. — ^Jones;  a  drift  mine  6  miles  northwest  of  Strool,  in  sec.  35,  T.  19  N.,  R.  10  E. 
Lignite  bed. — The  lignite  bed  is  of  Tertiar)^(?)  age,  Lance  formation,  and  showed 
the  following  section: 

Section  of  lignite  bed  in  Jones  mine,  6  miles  northwest  of  Strool. 


Laboratory  No 

Roof,  sandy  shale. 

Lignite 

Shale,  sandy 

Lignite 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  lignite  sampled. 


12453 

Ft. 

in. 

al 

2 

aO 

* 

i 

2 

5 

4^ 

4 

2 

a  Excluded  from  sample. 

Note. — The  lignite  is  brown  and  woody.     Section  and  sample  were  taken  at  end  of 
main  entry  by  D.  E.  Winchester,  July  22,  1911. 

Strool.     Knudsen  Mine. 

Sample. — Lignite;  northwestern  South  Dakota  field;  analysis  No.  12454  (p.  100). 

Mine. — Knudsen;  a  drift  mine  5  miles  southwest  of  Strool,  in  sec.  2,  T.  17  N., 
R.IOE. 

Lignite  bed. — -The  lignite  bed  is  of  Tertiarj'(?)  age.  Lance  formation,  and  has  the 
following  section : 

Section  of  lignite  bed  in  the  Knudsen  mine. 


Laboratory  No 

Roof,  shale. 

Lignite 

Shale,  brown 

Lignite,  bony 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  lignite  sampled. 


12454 
Ft.  in. 

2  7 
aO  4 
•JO  7 

3  6 
2  7 


a  Not  included  in  sample. 

The  lignite  is  brown  and  woody.  Section  and  sample  were  taken  at  end  of  second 
entry  by  D.  E.  Winchester  on  July  21,  1911. 

Strool.     Phillips  Mine. 

Sample. — Lignite;  northwestern  South  Dakota  field;  analysis  No.  12488  (p.  100). 

Mine. — Phillips;  a  drift  mine  5  miles  south  of  Strool,  in  sec.  17,  T.  17  N.,  R.  11  E. 

Lignite  bed. — The  lignite  is  of  Tertiary(?)  age.  Lance  formation,  and  had  a  thickness 
of  2  feet  5  inches  at  the  point  of  sampling.  Both  roof  and  floor  are  shale.  The 
lignite  is  dark  brown  or  black,  has  well-developed  cleavage,  and  otherwise  closely 
resembles  the  subbituminous  coal  of  eastern  Wyoming. 

The  bed  was  measured  and  sampled  by  D.  E.  Winchester  on  July  26,  1911.  The 
sample  was  taken  150  feet  from  the  mine  mouth. 
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TENNESSEE. 

ANDERSON  COUNTY. 

Briceville.    Cross  Mountain  No.  1  Mine. 

Sample. — Bituminous  coal;  Cumberland  Plateau  field;  analyses  Nos.  13237,  13238, 
13264,  13265,  and  13290  (p.  101). 

Mine. — Cross  Mountain  No.  1,  a  drift  mine  one-half  mile  west  of  Briceville  on  a 
branch  of  the  Southern  Railroad. 

Coal  bed. — Known  as  the  Coal  Creek,  but  not  correlated  with  other  beds  in  eastern 
Tennessee.  The  coal  is  of  Carboniferous  (Pottsville)  age,  and  the  average  tliickness 
is  3  feet  10  inches,  the  range  being  from  3  feet  to  4  feet  6  inches.  It  is  rather  hard 
coal  and  has  a  well-defined  cleat.  The  roof  is  a  hard  sandy  gray  shale,  called  ' '  slate  " 
by  the  miners.  Over  the  first  3,000  feet  of  entry  this  roof  is  poor,  but  after  that  it  is 
very  strong.  The  floor  is  an  underclay  which  is  usually  rather  hard  but  softens 
and  swells  when  wet  and  when  pillars  are  being  pulled. 

The  coal  bed  was  measured  and  sampled  at  three  points  in  the  mine  during  January, 
1912,  by  J.  J.  Rutledge  and  E.  B.  Sutton,  as  described  below: 

Sections  of  coal  bed  in  Cross  Mountain  No.  1  mine. 


Section 

Laborator J'  No 

Roof,  gray  shale. 

Coal 

Cannel  coal 

Coal 

Floor,  underclay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

13237 

13238 

Ft.  in. 

Ft.  in. 

0    7 

aO    1 

3    0 

3    10 

3    8 

3    10 

3    7 

3     10 

c 

13290 
Ft. in. 


a  Not  included  in  sample. 

Section  A  (sample  13237)  was  cut  from  the  right  rib  of  left  entry  26,  outby  last 
break-through  tx3  the  right. 

Section  B  (sample  13238)  was  cut  from  a  chain  pillar  on  right  entry  27,  18  feet  outby 
the  twelfth  and  last  break-through. 

Section  C  (sample  13290)  was  cut  from  the  right  rib  of  right  entry  27,  about  30  feet 
from  main  entry. 

Sample  13264  was  taken  in  room  3,  off  left  entry  26. 

Sample  13265  was  taken  in  room  2,  off  left  entry  26. 

Notes. — In  1912  the  Cross  Mountain  No.  1  mine  was  opened  by  a  drift  and  worked 
by  the  room-and-pillar  method.  The  coal  was  undercut  by  electric  chain  machines 
in  the  lower  part  of  the  bed.  Very  Little  explosive  was  used,  as  the  coal  frequently 
dropped  while  the  head  of  the  undercutting  machine  was  being  removed.  WTien 
powder  was  necessary  FFF  black  blasting  powder  was  used  exclusively,  40  per  cent 
strength  dynamite  being  used  for  brushing  the  roof.  The  coal  was  marketable  either 
as  steam  or  domestic  coal,  the  latter  quaUty  being  said  to  give  the  mine  a  decided 
advantage  in  the  markets.     The  screens  used  were  varied  to  suit  the  market. 

BLEDSOE  COUNTY.a 

Herbert.     Prospect. 

Sample. — Bituminous  coal,  Cumberland  Plateau  field;  analysis  No.  10915  (p.  101). 
Mine. — Prospect  on  State  land  near  Herbert  post  office,  about  4  miles  north  of 
Saratoga  Springs  and  about  14  miles  northwest  of  Pikeville. 


a  For  a  description  of  the  coals  here  listed  see  Bull.  9,  Tennessee  Geol.  Survey. 
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Coal  bed. — The  coal  is  proAisionally  correlated  vrith  the  Sewanee  coal.  Carbonifer- 
ous system,  Pennsylvania!!  series,  Potts^'ille  group,  Walden  sandstone  fonnation. 
Roof,  shale. 

The  bed  was  measured  and  sampled  by  H.  G.  Hart,  under  the  direction  of  W.  G. 
Phalen,  on  September  10,  1910.  The  sample  represented  a  6-foot  4-inch  cut  of  coal. 
In  another  place  the  coal  was  6  feet  4  inches  thick,  with  a  shale  roof  and  clay  floor. 
The  base  of  the  coal  was  not  reached,  but  the  thickness  reported  is  7  feet  4  inches. 

The  sample  was  taken  near  the  mouth  of  the  drift. 

The  relations  of  this  coal  bed  are  indicated  by  Phalen  a.  These  descriptions 
include  a  consideration  of  the  geologic  position  of  the  coal,  together  with  notes  on 
its  physical  and  chemical  character. 

Herbert.     Prospect. 

Sample. — Bituminous  coal,  Ciimberland  Plateau  field;  analysis  No.  10916  (p.  101). 

Mine. — Prospect  on  State  land  near  Herbert  post  office,  about  4  miles  directly  north 
of  Saratoga  Springs  and  14  miles  northwest  of  Pike\ille,  the  county  seat  of  Bledsoe 
County. 

Coal  bed. — The  coal  is  provisionally  correlated  with  the  Sewanee  coal.  Carboniferous 
system,  Pennsylvanian  series,  Pottsville  group,  Walden  sandstone  formation.  Roof, 
shale;  floor,  clay. 

The  bed  was  measured  and  sampled  on  September  16,  1910,  by  H.  G.  Hart,  imder 
the  direction  of  W.  C.  Phalen.  The  sample  represented  a  3-foot  cut  of  coal.  It  was 
collected  at  the  face  of  a  new  opening  which  had  been  driven  about  10  feet. 

Notes. — The  prospect  was  not  being  worked  at  the  time  of  collection. 

L!TTOx.     A.  L.  Hale  Mine. 

Sample. — Bituminous  coal;  Cumberland  Plateau  field;  analysis  No.  12584  (p.  101). 

Mine. — A.  L.  Hale,  a  local  mine  2  miles  northwest  of  Litton,  15  miles  northeast  of 
Nash\ille,  Chattanooga  &  St.  Louis  Railroad  at  PikeWlle. 

Coal  bed. — Angel,  Carboniferous  age,  Pottsville  formation.  Dip  20°  southwest. 
Roof,  sandstone;  floor,  clay. 

The  bed  was  measured  and  sampled  by  W.  A.  Nelson  on  August  31.  1911.  The 
sample  represented  an  8-foot  c!it  of  coal. 

LiTTox.     Prospect. 

Sample. — Bituminous  coal;  Cumberland  Plateau  field;  anah'sis  No.  10803  (p.  101). 

Mine. — Prospect  at  the  head  of  Sequatchie  Valley,  4  miles  north  of  Litton  and  12 
miles  northeast  of  Pikeville,  the  terminus  of  the  Seq!iatchie  Valley  branch  of  the 
Na.«liville,  Chattanooga  &  St.  Louis  Railroad. 

Coal  bed.— The  position  of  the  coal  is  36  feet  below  the  base  of  the  Sewanee  sand- 
stone. Carboniferous  system,  Pennsylvanian  series,  Pottsville  group,  Lookout  sand- 
stone for!nation. 

The  bed  was  measured  and  sampled  August  20,  1910,  under  the  direction  of  W.  C. 
Phalen.     Eight  feet  of  coal  was  measured. 

The  sample  was  collected  60  feet  from  the  drift  mouth  in  the  main  and  only  entrj'. 

Pikeville.    J.  W.  McFarlaxd  Prospect. 

Sample. — Bituminous  coal;  Cumberland  Plateau  field;  analysis  No.  10731  (p.  101). 
Mine. — J.  W.  McFarland  prospect,  4  miles  west  of  Pike^dlle,  on  the  Cumberland 
Plateai.. 


a  Phalen,  W.  C,  Preliminary  Keport  of  the  Coal  Resources  of  the  Pikeville  Special  Quadrangle  of  East- 
ern Tennessee:  Tenn.  Geol.  Survey  Bull.  9, 1911,  pp.  65-67. 


TENNESSEE  :   CUMBEELAND   COUNTY.  321 

Coal  bed. — Morgan  Springs.  Carboniferous  system,  Pennsylvanian  series,  Pottsville 
group,  Walden  sandstone  formation.     Roof,  soft  blue  clay,  18  inches  thick. 

The  bed  was  measured  and  sampled  August  3,  1910,  under  the  direction  of  W.  C. 
Phalen,  in  a  country  bank  approximately  50  feet  from  the  drift  mouth.  The  sample 
represented  a  21^-inch  cut  of  coal. 

Note. — This  is  the  liighest  important  coal  in  the  Cumberland  Plateau  in  this  region, 

PiKEviLLE.     Vaughn  Bros.  Prospect. 

Sample. — Bituminous  coal;  Cumberland  Plateau  field;  analysis  No.  11049  (p.  101). 

Mine. — Outcrop,  about  10  miles  west  of  Pikeville,  on  Cane  Creek,  above  the  junc- 
tion of  Cane  and  Meadow  Creeks. 

Coal  bed. — The  coal  bed  is  provisionally  correlated  with  the  Sewanee  coal.  Car- 
boniferous system,  Pennsylvanian  series,  Pottsville  group,  Walden  sandstone  forma- 
tion.    Roof,  shale;  floor,  clay. 

The  bed  was  measured  and  sampled  by  W.  C.  Phalen  on  October  ]0,  1910.  The 
sample  represented  a  3-foot  9-inch  cut  of  coal. 

Pikeville.    Vaughn  Bros.  Prospect. 

Sample. — Bituminous  coal;  Cumberland  Plateau  field;  analysis  No.  11050  (p.  101). 

Mine. — From  an  outcrop  on  Cane  Creek,  above  the  junction  of  Meadow  and  Cane 
Creeks.  The  outcrop  is  located  about  10  miles  west  of  Pikeville,  the  county  seat  of 
Bledsoe  Coiinty. 

Coal  bed. — The  coal  bed  is  provisionally  correlated  with  tlie  Sewanee  coal.  Car- 
boniferous system,  Pennsylvanian  series,  Pottsville  group,  Walden  sandstone  forma- 
tion. 

The  bed  was  measured  and  sampled  by  W.  C.  Phalen  on  October  10,  1910.  The 
sample  represented  a  3-foot  2-inch  cut  of  coal. 

CUMBERLAND  COUNTY.^ 

Litton.     J.  H.  Hale  &  Son  Prospect. 

Sample. — Bituminous  coal;  Cumberland  Plateau  field;  analysis  No.  10800  (p.  101). 

Mine.- — J.  H.  Hale  &  Son  prospect.  Head  of  Sequatchie  Valley,  4  miles  from 
Litton  post  office  and  12  miles  northeast  of  Pikeville,  the  terminus  of  the  Nashville, 
Chattanooga  &  St.  Louis  Railroad. 

Coal  bed. — Sewanee  (?)  coal.  Occurring  in  the  shale  and  sandstone  interval  above 
the  Sewanee  sandstone.  Carboniferous  age,  Pennsylvanian  series,  Pottsville  group, 
Walden  sandstone  formation.     Roof,  shale. 

The  bed  was  measured  and  sampled  by  H.  G.  Hart,  under  the  direction  of  W.  C. 
Phalen,  on  August  20,  1910. 

The  sample  was  collected  30  feet  from  the  mouth  of  the  prospect  and  represented  a 
5-foot  6-inch  cut  of  coal,  which  was  underlain  by  1  foot  of  bone. 

Litton.    J.  H.  Hale  &  Son  Prospect. 

Sample. — Bituminous  coal;  Cumberland  Plateau  field;  analysis  No.  10802  (p.  101). 

Mine. — ^J.  H.  Hale  &  Son  prospect,  head  of  Sequatchie  Valley,  4  miles  north  of 
Litton  and  12  miles  northesst  of  Pikeville,  the  terminus  of  the  Sequatchie  Valley 
branch  of  the  Nashville,  Chattanooga  &  St.  Louis  Railroad. 

Coal  bed. — Morgan  Springs.  The  highest  important  coal  in  this  part  of  the  Cumber- 
land Plateau.  Carboniferous  age,  Pennsylvanian  series,  Pottsville  group,  Walden 
sandstone  formation.     Roof,  shale;  floor,  clay,  underlain  with  sandstone. 

The  bed  was  measured  and  sampled  August  20,  1910,  under  the  direction  of  W.  C. 
Phalen.     The  sample  represented  a  3-foot  6-inch  cut  of  coal. 

a  For  fuller  descriptions  of  the  coals  here  listed,  see  Bull.  9,  Tennessee  Gcol.  Survey,  1911. 
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RHEA  COTJNTY.a 

Dayton.     North  Pole  Mine. 

Sample. — Bituminous  coal;  Cumberland  Plateau  field;  analyses  Nos.  10689,  10690, 
10691,  10692,  and  10693  (p.  102). 

Mine. — North  Pole,  at  Dayton . 

Coal  bed. — Richland.  Carboniferous  system,  Pennsylvanian  series,  Pottsville 
group,  Walden  sandstone  formation.  The  bed  lies  above  the  Sewanee  sandstone 
(the  lower  conglomerate  member).  In  some  places  the  dial  bed  rests  directly  on  it, 
though  in  other  places  a  few  feet  of  shale  or  clay  intervene.  Locally  a  few  feet  of 
bony  coal  or  "rash"  occur  between  the  main  coal  and  the  conglomerate.  Roof, 
shale;  floor,  bone  or  clay. 

The  bed  was  measured  and  sampled  at  five  points  by  W.  C.  Phalen  on  July  30,  1910. 

Sample  10689  was  taken  3,000  feet  from  the  mine  mouth  and  represented  a  25^-inch 
cut  of  coal.     The  lower  7  or  8  inches  of  coal  are  very  soft;  the  rest  is  hard. 

Sample  10690  was  collected  at  the  face  of  a  room  in  left  heading  5,  about  2,600  feet 
from  mine  mouth,  and  represented  a  23-inch  cut  of  coal.     Roof,  shale;  floor,  clay. 

Sample  10691  represents  tlie  bony  coal  or  "rash"  underneath  the  good  coal  in  the 
room  where  sample  10640  was  taken. 

Sample  10692  was  collected  at  the  face  of  left  heading  8,  about  3,000  feet  from  the 
mouth  of  the  mine  and  represented  a  22-inch  cut  of  coal,  with  bony  or  clay  streaks. 
Roof,  massive  shale ;  floor,  clay. 

Sample  10693  was  collected  from  the  face  of  right  heading  7,  between  2,700  and 
2,800  feet  from  the  mine  mouth,  and  represented  a  24-inch  cut  of  coal.  Roof,  shale; 
floor,  clay. 

Notes. — The  so-called  rash  is  a  bony  coal,  and  the  sample  was  collected  to  prove 
this  point  and  also  to  determine  whether  a  use  might  be  discovered  for  it.  It  is  dis- 
carded in  mining.  It  occurs  locally  between  the  coal  and  the  top  of  the  underlying 
conglomerate. 

The  coal  is  coked  and  the  coke  is  used  by  the  Dayton  Coal  &  Iron  Co.  in  the  com- 
pany's furnace  at  Dayton,  on  the  ( Injcinnati,  New  Orleans  &  Texas  Pacific  Railroad. 

Dayton.     New  Prospect  Mine. 

Sample. — Bituminous  coal;  Cumberland  Plateau  field;  analyses  Nos.  10696,  10697, 
10698,  and  10699  (p.  102). 

Mine. — New  Prospect,  at  Dayton. 

Coal  bed. — Nelson.  Carboniferous  system,  Pennsylvanian  series,  Pottsville  gi'oup, 
Lookout  sandstone  formation. 

The  bed  was  measured  and  sampled  by  W.  C.  Phalan  on  July  29,  1910. 

Sample  10696  was  taken  at  the  face  of  a  room  in  left  heading  3,  about  1,200  feet 
from  the  mine  mouth.  The  bed  measured  3  feet  10^  inches.  There  was  a  2|  layer 
of  bone  8  inches  from  the  top  of  the  bed.  The  sample  represents  the  lower  3  feet. 
Roof,  sandstone;  floor,  bone,  sometimes  compact,  underlain  with  clay  and  sandstone. 

Sample  10697  was  taken  at  the  face  of  a  room  off  left  heading  2  and  represented 
2  feet  3  inches  of  coal.  The  lower  3  inches  was  laminated  and  soft  coal.  Roof,  hard, 
sandy  clay;  floor,  bone. 

Sample  10698  was  taken  at  the  end  of  tire  right  heading  2  and  represented  a  3-foot 
2-inch  cut  of  coal.  Roof,  dense,  compact  clay  with  stringers  of  coal  varying  in 
thickness  from  a  knife's  edge  to  4  inches;  floor,  clay. 

Sample  10699  was  taken  in  the  main  heading,  1,500  to  1,600  feet  from  the  mine  mouth, 
and  represented  a  2-foot  5-inch  to  2-foot  7-ini'h  cut  of  coal,  overlain  by  shale,  coal, 
and  clay.     Floor,  clay. 

a  For  a  fuller  account  of  the  coals  here  listed  see  Bull.  9,  Tennessee  Geol.  Survey,  191 1. 
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Notes. — This  is  the  principal  coal  bed  of  the  Lookout  formation,  and  one  of  the  most 
important  in  the  southeastern  part  of  the  Pikeville  Special  quadrangle.  The  coal  is 
coked  and  the  coke  is  used  by  the  Dayton  Coal  &  Iron  Co.  in  its  furnace  at  Dayton. 

The  daily  output  of  the  mine  at  the  time  of  sampling  was  150  tone. 

UTAH. 

CARBON  COUNTY. 


Hiawatha.     Hiawatha  No.  1  and  No.  2  Mines. 

5amp/e.— Bituminous  coal;  Book  Cliffs  field;  analyses  Nos.  10904,  10905,  10907, 
and  10908  (p.  103). 

Mine. — Hiawatha  No.  1  and  No.  2;  drift  mines  at  Hiawatha;  railroad  connections 
\na  Utah  Southern  Railway  to  Rio  Grande  &  Western  Railway  at  Price,  23  miles 
distant. 

Coal  bed. — Hiawatha.  Cretaceous  age,  Mesaverde  formation.  Thickness,  15  feet. 
Dip,  1°  southeast  in  No.  1  mine  and  1°  southwest  in  No.  2  mine.  Roof,  "draw  slate  " 
18  inches  thick,  with  sandstone  cap  above;  floor,  smooth,  hard  sandstone.  The  cover 
at  points  where  samples  were  taken  is  150  to  300  feet. 

The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  H.  M.  Wolflin,  on 
September  9,  1910,  as  described  below: 

Sections  of  coal  bed  in  Hiaumtha  No.  1  and  No.  2  mines. 

Section 

Laboratory  No 

Roof,  shale. 

Top  coal 

Coal ,  bony 

Coal,  clean 

Coal,  bony 

Coal,  clean 

Coal,  bony 

Coal,  clean 

Coal,  bony 

Coal ,  clean 

Floor,  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled 

a  Not  included  in  sample. 

Section  A  (sample  10904)  was  measured  at  the  faceof  room  7  off  leftentry  1,  atadepth 
of  300  feet  below  the  surface  at  No.  1  mine. 

Section  B  (sample  10905)  was  measured  at  the  face  of  left  aircourse  2  at  No.  1  mine. 

Section  C  (sample  10907)  was  measured  at  the  face  of  room  2  off  dip  entry  2  at  No.  2 
mine. 

Section  D  (sample  10908)  was  measured  at  the  face  of  room  1  off  rise  entry  2  at  a 
depth  of  150  feet  below  the  surface  at  No.  2  mine. 

Notes. — At  the  time  of  sampling  the  screening  plant  was  equipped  for  producing 
i,  I,  1^,  and  3-inch  coal.  No  hand  picking.  There  were  4  loading  tracks  with  a 
capacity  for  60  cars. 

The  mine  was  worked  by  the  room-and-pillar  system;  in  the  rooms  the  coal  was 
undercut  and  shot  down  with  permissible  explosives;  some  black  powder  was  also 
used;  in  the  entries  the  coal  was  shot  from  the  solid;  daily  output  1,000  tons;  coal 
acreage  3,260.  A  gravity  incline  connected  the  mines  with  the  tipple  2  miles  down 
the  canyon.     Mines  began  shipping  coal  in  February,  1910. 
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Price.    Jesse  K.vioht  Prospect. 

Sample. — Bituminous  coal ;  Book  Cliffs?  field;  analysis  No.  14678  (p.  103). 

Mine. — ^Jesse  Knight,  a  prospect  in  Right  Fork  of  Deadman  Canyon  in  SE.  \  see.  7, 
T.  13  S.,  R.  11  E.,  9  miles  northeast  of  Price,  Utah,  which  is  on  the  Denver  &  Rio 
Grande  Railroad. 

Coal  bed. — No  name.  Cretaceous  age,  Mesaverde  formation.  This  is  the  same 
bed  from  which  sample  No.  14801  was  taken,  and  in  this  vicinity  dips  about  5° 
N.-NE. 

The  bed  was  measured  and  sampled  on  August  28, 1912,  by  F.  R.  Clark,  as  described 
below: 

Section  of  coal  bed  in  Jesse  Knight  prospect. 


Laboratory  Xo. 


Coal 

Shale,  sandv. 
Coal ".. 


Thicknass  of  bed 

Thickness  of  coal  sampled . 


14678 

Ft.  in. 

1 

o 

aO 

3 

0 

3 

6 

8 

6 

0 

a  Not  included  in  sample. 

Notes. — The  prospect  was  worked  only  during  the  winter  season  for  local  use.  The 
coal  is  jet  black,  massive,  with  joint  planes  parallel  to  the  strike  of  the  beds.  The  sam- 
ple was  collected  at  a  point  90  feet  N.  70°  W.  from  opening.  The  coal  was  eUghtly 
weathered . 

SuNNYSiDE.     No.  1  Mine. 

Sample. — Bituminous  coking  coal;  Book  Cliffs  field;  analysis  No.  12632  (p.  103). 

Mine.—^o.  1;  in  NE.  i  SE.  i  sec.  32,  T.  14  S.,  R.  14  E.,  at  Simnyside,  which  is 
reached  by  a  branch  of  the  Denver  &  Rio  Grande  Railroad . 

Coalbed. — Lower.  Cretaceous  age,  Mesaverde  formation.  Seven  to  9  feet  thick 
in  this  locality.  Roof,  "soapstone,  "  said  to  be  verj-  weak  and  part  of  the  coal  is  left 
for  roof. 

The  bed  was  measured  and  sampled  by  F.  R.  Clark,  September  14,  1911,  at  the  face 
of  the  Fowler  slope  as  described  below : 

Section  of  coal  bed  in  No.  1  mine. 


Laboratory  No 

Coal 

Shale,  soapstone 

Coal 

Thickness  of  bed 

Thickness  of  coal  sampled  (at  base  of  bed) . 


12632 

Ft.  in. 

1 

6 

1 

6 

" 

0 

10 

0 

5 

5 

Notes. — Both  beds  (upper  and  lower  veins)  were  being  worked  from  this  mine.     The 

daily  output  at  the  time  of  sampling  was  about  1,600  tons.     The  coal  wa.?  screened 

and  loaded  or  sent  to  crushers  to  be  crushed  for  the  coke  ovens  with  the  coal  from 

No.  3  mine. 

SuNNYSiDE.     No.  3  Mine. 

Sample. — Bituminous  coking  coal;  Book  Cliffs  field;  analyses  Nos.  12546,  12630, 
and  12631  (p.  103). 

Mine.—^o.  3;  in  SW.  {  SW.  i  sec.  4,  T.  15  S.,  R.  14  E.,  1  mile  southeast  of  Sunny- 
side,  on  branch  of  Denver  &  Rio  Grande  Railroad;  connected  with  the  railroad  by 
the  main  haulage  way  through  No.  2  mine. 
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Coal  6c(/.— Cretaceous  age,  Mesaverde  formation.  Two  beds  are  worked,  the  upper 
aud  lower,  which,  in  the  vicinity  of  tlie  i»ints  sampled,  are  separated  by  only  6  feet 
of  highly  sandy  shale  forming  a  good  roof  in  the  one  case  and  a  good  floor  in  the  other. 
The  lower  bed  is  separated  from  a  massive  sandstone  beneath  by  only  a  few  inches 
of  brown  shale.  The  upper  bed  has  a  sandy  shale  roof  containing  in  places  a  few 
fossil  shells. 

Three  samples  were  collected  from  this  mine  (two  from  the  up^jer  and  one  from  the 
lower  bed)  by  F.  R.  Clark  in  1911. 

Sample  12546  was  cut  from  the  side  of  the  outlet  airway  in  NW.  \  SW.  \  sec.  9, 
T.  15  S.,  R.  14  E.  The  sample  includes  coal  from  the  whole  upper  bed  (6  feet  2  inches 
thick).  The  point  from  which  sample  was  taken  is  50  feet  north-northwest  from  the 
surface  opening  and  the  coal  was  weathered  more  or  less. 

Sample  12630,  also  from  the  upper  bed,  was  cut  from  the  face  of  the  second 
crosscut  off  right  entry  1  off  No.  1  rise,  which  is  about  If  miles  southeast  from  the 
mouth  of  the  mine,  and  was  fresh  and  imweathered.  The  coal  is  clean,  black,  and 
massive,  free  from  partings,  and  was  4  feet  8  inches  thick  at  the  point  sampled. 

Sample  12631  from  the  lower  bed  was  taken  from  "the  dips,"  or  entries  down  the 
dip  from  the  main  haulage  w'ay,  in  the  mine.  The  bed  was  about  8  feet  thick  at 
this  point  (If  miles  southeast  from  mouth  of  the  mine),  but  only  6  feet  10  inches  of 
the  upper  part  of  the  bed  was  included  in  the  sample. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  with  hand  picks  and 
broken  down  with  powder,  and  the  output  was  about  900  tons  daily.  The  greater  part 
of  the  output  was  coked.  No  attempt  was  made  to  keep  the  coal  from  the  two  beds 
separate  as  they  were  so  nearly  alike  .in  their  tendencies  to  coke,  as  well  as  other 
physical  and  chemical  characteristics.  The  coal  from  each  bed  was  screened  and 
loaded  into  cars  or  sent  to  the  crusher  to  be  crushed  for  the  coke  ovens. 

SuNNYSiDE.     Prospect. 

Sample. — Bituminous  coking  coal;  Books  Cliffs  field;  analysis  No.  12545  (p.  103). 

i¥zne.— Prospect  in  NE.  J  SW.  i  sec.  5,  T.  15  S.,  R.  14  E.,  three-fourths  of  a  mile 
south  of  Sunnyside,  Sunnyside  district,  on  Sunnyside  branch  of  the  Denver  &  Rio 
Grande  Railroad. 

Coal  bed. — Lower.  Cretaceous  age,  Mesaverde  formation.  Dip,  7°  N.,  80°  E. 
The  bed  was  measured  and  sampled  on  July  30,  1911,  by  F.  R.  Clark,  as  shown  below: 

Section  of  coal  bed  in  prospect  three-fourths  of  a  mile  south  of  Sunnyside. 


Laboratory  No 

Coal 

Shale,  sandy 

Coal 

Coal 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12545 

Ft. 

m. 

a  2 

8 

a2 

2 

a 'A 

0 

6 

0 

n 

10 

6 

0 

a  Not  included  in  sample. 

The  coal  was  more  or  less  weathered. 

The  sample  was  taken  at  a  point  85  feet  N.  40°  E.  from  mouth  of  slope. 

Sunnyside.     Prospect. 

Sample. — Bituminous  coal;  Book  Cliffs  field;  analysis  No.  12792  (p.  103). 

Mine. — Prospect  in  the  right  fork  of  Rock  Canyon  in  NE.  J  SE.  ^  sec.  32,  T.  13 
S.,  R.  13  E.,  or  8i  miles  northwest  of  Sunnyside. 

Coal  bed. — No  name.  Cretaceous  age;  Mesaverde  formation.  This  coal  appears 
first  only  about  3  miles  southeast  of  the  prospect.  It  is  a  lower  coal  than  either  of 
those  mined  at  Sunnyside. 
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The  bed  was  measured  and  sampled  on  October  25,  1911,  by  F.  R.  Clark.  The  coal 
■was  at  this  point  5  feet  7  inches  thick,  and  a  cut  across  the  bed  was  included  in  the 
sample. 

Notes. — The  coal  is  black,  massive,  bright,  and  comparatively  hard.  The  sample 
was  somewhat  weathered,  as  the  cut  was  made  only  200  feet  N.  72°  W.  from  the  mine 
opening,  and  the  face  had  been  exposed  to  the  atmosphere  for  a  long  time. 

SuNNYsiDE.     Prospect. 

-Sample— Bituminous  coal;  Book  Cliffs  field;  analysis  No.  14801  (p.  103). 

J/ine.— Prospect  in  the  SE.  i  NW.  i  sec.  23,  T.  13  S.,  R.  12  E.,  14  miles  northeast  of 
Wellington,  Utah,  and  12  miles  northwest  of  Sunnyside,  Utah. 

Coal  bed. — Not  named.  Cretaceous  age,  Mesaverde  formation.  Dip  about  5° 
N.-NW. 

The  bed  was  measiu-ed  and  sampled  on  September  29,  1912,  by  F.  R.  Clark,  as  shown 
below: 

Section  of  coal  hedin  prospect  12  miles  northwest  of  Sunnyside. 


Laboratory  No 

Bone 

Shale,  sandy , 

Coal , 

Bone 

Coal 

Thickness  of  bed 

Thickness  of  coal  sampled . 


Ft. 

in. 

oO 

•2 

oO 

H 

2 

.-> 

0 

H 

b 

H 

8 

6 

8 

'^ 

o  Not  included  in  sample. 

The  sample  was  taken  at  a  point  100  feet  S.  40°  E.  from  opening. 

Notes. — The  coal  is  black,  hard,  and  massive,  and  aside  from  the  bone  parting  is 
free  from  impurities.  This  is  the  lowest  bed  in  the  series  at  this  point  that  has  any 
considerable  thickness. 

The  coal  from  the  prospect  was  mined  for  local  use  diu-ing  the  winter  season,  but 
there  was  no  railroad  connection. 

EMERY  COUNTY. 

Emery.     Browning  Mine. 

Sample. — Bituminous  coal;  Emery  field;  analysis  No.  12627  (p.  104). 

Mne.— Browning;  in  the  NE.  i  SW.  i  sec.  33,  T.  22  S.,  R.  6  E.,  about  4  miles  south 
of  Emery. 

Coal  bed. — I.  Cretaceous  age,  Ferron  sandstone  member  of  the  Mancos  formation. 
The  bed  at  this  place  is  22  feet  thick,  which  is  the  greatest  thickness  known  in  any 
coal  bed  in  this  field.     Roof,  brown  shale;  floor,  brown  shale. 

The  bed  was  measured  and  sampled  by  C.  T.  Lupton  on  September  19,  1911,  as 

described  below: 

Section  of  coal  bed  in  Browning  mine. 


Laboratory  No 

Roof,  brown  shale. 

Coal 

Shale,  brown 

Coal  with  one  or  two  1-inch  brown  shale  partings. 
Floor,  brown  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


12627 

Ft. 

n. 

ol 

0 

ol 

0 

6  20 

0 

22 

0 

12 

0 

a  Not  included  in  sample.  f>  Upper  S  feet  not  included  in  sample. 

The  sample  was  taken  at  the  back  end  of  the  main  entry  165  feet  N.  85°  E.  from 
the  pit  mouth. 
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Emery.     Casper  Mine. 

Sample. — Bituminous  coal;  Emery  field;  analysis  12652  (p.  104). 

Mine.— Casper;  in  the  SE.  t  NW.  i  sec.  26,  T.  22  S.,  R-  6  E.,  about 4  miles  southeast 
of  Emery,  in  the  Emery  district. 

Coal  bed. — C.  Cretaceous  age,  Ferron  sandstone  member  of  the  Mancos  formation. 
The  bed  averages  about  9  feet  thick  in  the  immediate  locality.  Roof,  sandstone; 
floor,  soft  drab  clay. 

The  bed  was  measured  by  C.  T.  Lupton  on  September  23,  1911,  as  described  below: 

Section  of  coal  bed  in  Casper  mine. 


Laboratory  No 

Roof,  sandstone. 

Coal 

Sandstone  and  shale 

Coal,  very  bony 

Coal,  good 

Coal,  bony 

Coal 

Floor,  soft  drab  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12652 

Ft. 

in. 

al 

a 

al 

^ 

aO 

2 

1 

6 

1 

U 

4 

6 

9 

10 

7 

3i 

a  Not  included  in  sample. 

The  sample  was  taken  at  the  back  end  of  the  main  entry  about  200  feet  northwest 
from  the  pit  mouth. 

Emery.     Surface  Prospect. 

Sample. — Bituminous  coal ;  Emery  field;  analysis  No.  14903  (p.  104). 

Surface  prospect. — Cave  under  rock  ledge,  in  the  SW.  |  SW.  J  sec.  32,  T.  23  S.,  R. 
6  E.,  about  12  miles  southwest  of  Emery,  in  the  Emery  district. 

Coal  bed. — I.  Cretaceous  age,  Ferron  sandstone  member  of  the  Mancos  formation. 
The  bed  is  about  12  feet  thick  at  this  locality.  Roof,  drab  and  brown  clay;  floor, 
brown  sandstone. 

The  bed  was  measured  and  sampled  by  C.  T.  Lupton  on  September  27,  1912,  as 
described  below: 

Section  of  coal  bed  at  surface  prospect  about  12  miles  southwest  of  Emery. 


Laboratory  No 

Roof,  drab  and  brown  clay. 

Coal 

Clay,  brown 

Coal 

Floor,  brown  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


14903 

Ft. 

in. 

5 

5 

a\ 

10 

5 

0 

12 

3 

10 

5 

a  Not  included  in  sample. 

The  sample  was  taken  from  a  surface  prospect  in  a  cave  under  a  rock  ledge  at  the 
place  indicated  above. 

Emery.     Williams  Mine. 

Sample. — Bituminous  coal;  Emery  field;  analysis  No.  12613  (p.  104). 

ifme.— Williams;  SE.  ^  SW.  i  sec.  12,  T.  22  S.,  R.  6  E. ;  about  2\  miles  east  of  Emery. 

Coal  bed. — I.     Cretaceous  age,  Ferron  sandstone  member  of  the  Mancos  formation. 
The  bed  averages  about  6  feet  thick  in  this  part  of  the  field.     Roof,  sandstone  with  a 
little  coal  in  the  lower  part;  floor,  sandy  shale.     This  coal  bed  is  about  250  feet  strati- 
graphically  above  the  base  of  the  Ferron  sandstone  member. 
47664°— BuU.  85—14 22 
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The  bed  was  sampled  and  measured  by  C.  T.  Lupton  on  September  14,  1911,  as 

described  below: 

Section  of  coal  bed  in  Williams  mine. 


Laboratory  No 12613 

Roof,  sandstone.  Ft.   in. 

Coal I        0      4i 


Bone  and  coal 

Coal 

Floor,  sandy  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


9i 


The  sample  was  ta,ken  at  the  back  end  of  the  main  entry  200  feet  S.  60°  E.  from  the 
entry  mouth. 

SEVIER  COUNTY. 

Emery.     Surface  Prospect. 

Sample. — Bituminous  coal;  Emery  field;  analysis  15061  (p.  104). 

Lom^'on. —Siu-face  prospect;  in  the  SW.  |  NW.  i  sec.  25,  T.  24  S.,  R.  5  E.,  about  15 
miles  south  of  Emery. 

Coal  bed. — A.  Cretaceous  age,  Ferron  sandstone  member  of  the  Mancos  formation. 
The  bed  averages  11  feet  thick  at  this  locality.     Roof,  sandstone;  floor,  brown  shale. 

The  bed  was  measured  by  C.  T.  Lupton  on  November  2,  1912,  as  described  below: 

Section  of  coal  at  surface  prospect,  about  15  miles  south  of  Emmery. 


Laboratory  No 

Roof,  sandstone. 

Coal,  bony 

Coal,  bright 

Coal,  dull 

Bone 

Coal,  bright 

Coal,  dull 

Floor,  brown  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


506 
Ft. 

I 

271. 

0 

10 

1 

7 

.") 

10 

aO 

3 

1 

S 

1 

1 

U 

3 

11 

0 

a  Not  included  in  sample. 
Sample  15061  was  taken  at  a  surface  prospect  at  the  locality  stated. 
Fremont.    Hogan  Prospect. 

Sample. — Bituminous  coal;  Emery  field;  analysis  No.  15090  (p.  104). 

Prospect. — -Hogan;  about  15  miles  northeast  from  Fremont,  in  the  SW.  ^  NW.  { 
sec.  3,  T.  26  S.,  R.  4  E. 

Coal  bed. — A.     Cretaceous  age,  Ferron  sandstone  member  of  the  Mancos  formation. 
The  bed  at  this  place  averages  5  feet  thick.     Roof,  shale;  floor,  shale  and  bone. 

The  bed  was  measured  and  sampled  by  C.  T.  Lupton  on  October  21,  1912,  as 
described  below: 

Section  of  coal  bed  in  Hogan  prospect. 


Laboratory  No 

Roof,  shale. 

Coal 

Bone 

Bone  and  bony  coal 

Coal , 

Floor,  shale  and  bone. 

Th.ckness  of  bed 

Thickness  of  coal  sampled. 


15090 

Ft.    in. 

oO 

S 

aO 

5 

al 

0 

3 

0 

.■5 

1 

3 

0 

a  Not  included  in  sample. 
The  sample  was  taken  at  the  back  end  of  the  drift,  20  feet  N.  40°  W.  from  the  mouth. 
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Salina.     Kearns  &  DuGGiNs  Mine. 

Sample. — Bituminous  coal;  Wasatch  Plateau  field;  analysis  No.  15045  (p.  104). 

Mine. — Kearns  and  Duggins;  about  15  miles  east  of  Salina,  in  the  SW.  J  SW.  {  sec.  7, 
T.  22  S.,  R.  3  E.,  Salt  Lake  Meridian. 

Coal  bed. — "Duggins."     Cretaceous  age,  Mesaverde  formation.     The  bed  averages 
8  feet  9  inches  tliick  at  this  locality.     Roof,  shale;  floor,  hard  gray  sandstone. 

The  bed  was  measured  and  sampled  by  C.  T.  Lupton  on  October  26, 1912,  as  described 
below : 

Section  of  coal  bed  in  Kearns  <fc  Duggins  mine. 


Laboratory  No 

Roof,  shale. 

Coal,  containing  resin  globules. 

Bone 

Coal 

Floor,  ^ay  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


15045 
Ft.  in. 

2  8 
aO      2 

0    11 

3  9 
3      7 


a  Not  included  in  sample. 
The  sample  was  taken  in  a  room  off  the  entry,  178  feet  north  of  the  entry  mouth. 

SUMMIT  COUNTY. 

Coalville.     Rees-Grass  Creek  Mine.  • 

Sample. — Subbituminous  coal;  Coalville  field;  analysis  No.  13216  (p.  329). 

Mine. — Rees-Grass  Creek,  a  slope  mine  in  SW.  i  sec.  24,  T.  3  N.,  R.  5  E.,  5  milea 
northeast  of  Coahdlle. 

Coal  bed. — Wasatch.  Cretaceous  age,  Frontier  formation.  The  roof  of  the  bed  in 
some  parts  of  the  mine  is  sandstone  and  in  others  shale.     The  floor  is  shale. 

The  bed  was  measured  and  sampled  by  C.  H.  Wegemann  on  October  11,  1911. 

The  sample  was  taken  400  feet  below  the  surface  and  500  feet  east  of  the  main  slope, 
and  represented  an  8-foot  6J-inch  cut  of  coal. 

Notes. — A  slope  is  run  on  the  dip  of  the  bed  about  30°  northwest  and  the  coal  cars 
were  brought  to  the  surface  by  a  hoisting  engine.     Capacity  of  mine,  150  to  200  tons. 

Coalville.     Superior  Mine. 

Sample. — Subbituminous  coal;  Coalville  field;  analysis  No.  13217  (p.  329). 

Mine. — Superior,  a  slope  mine  on  the  south  side  of  sec.  16,  T.  2  N.,  R.  5  E.,  1 
mile  southeast  of  Coahdlle. 

Coal  bed. — Wasatch.  Cretaceous  age.  Frontier  formation.  Dip  of  bed  10°  to  15° 
to  the  south. 

The  bed  was  measured  and  sampled  by  C.  H.  Wegemann  on  October  11,  1911,  and 
represented  a  7-foot  6-inch  cut  of  coal. 

The  sample  was  taken  200  feet  below  the  surface,  1,000  feet  northwest  of  the  foot 
of  slope. 

Note. — Capacity  of  mine,  150  tons. 

Coalville.     Wasatch  Mine. 

^ampZe. ^Subbituminous  coal;  Weber  River  field;  analysis  No.  13218  (p.  329). 

ifine.— Wasatch,  a  slope  mine  in  the  SW.  \  sec.  3,  T.  2  N.,  R.  5  E.,  3  miles  north- 
east of  Coalville. 

Coal  bed. — Wasatch .  Cretaceous  age.  Frontier  formation.  Dip  about  33°  northwest, 
decreasing  to  12°  farther  down  the  slope. 

The  bed  was  measured  and  sampled  by  C.  H.  Wegemann  on  October  11,  1911. 

The  sample  was  taken  on  the  800-foot  level,  3,000  feet  northeast  of  main  slope,  and 
represented  a  10  foot  6-inch  cut  of  coal. 

Note. — The  capacity  of  this  mine  at  the  time  of  sampling  was  about  500  tons. 
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For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 

Bureau  of  Mines,  1913,  pp.  812-813. 

For  a  description  of  the  geologic  'relations  of  this  coal  bed  see  U.S.  Geol.  Survey 

Bull.  285. 

UINTA  COUNTY. 

Vernal.     Blue  Bell  Mine. 

Sample. — Bituminous  coal;  Vernal  tield;  analysis  No.  10712  (p.  105). 

Mine. — ^Blue  Bell,  a  mine  in  sec.  8,  T.  3  S.,  R.  22  E.,  about  7  miles  north  of  Vernal 
and  100  miles  east  of  Heber,  which  is  the  nearest  station  on  the  Rio  Grande  &  Western 
Railway. 

Coal  bed. — -No  name.  Cretaceous  age,  Mesaverde  formation.  Thickness,  7  feet 
8  inches.     Floor,  brown  carbonaceous  shale. 

The  bed  was  measured  and  sampled  by  C.  T.  Lupton  on  August  3,  1910,  as  described 

below : 

Section  of  coal  bed  in  Blue  Bell  mine. 


Laboratory  No 

Roof,  not  stated. 

Coal,  bright  and  solid 

Coal,  bony 

Coal,  bright  and  solid 

Clay,  brow-n,  very  hard. . . 

Clay,  very  soft 

Coa"l,  bright 

*■       Coal,  dull 

Coal,  bright  and  solid 

Shale,  bro-ivn 

Coal,  bright 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


10712 

Ft. 

tn. 

1 

4 

aO 

2-^ 

0 

4^ 

o() 

1 

aO 

8 

0 

9? 

0 

2 

1 

9 

aO 

■ilf 

2 

0 

6      5J 


a  Not  included  in  sample. 
The  above  sample  was  taken  at  the  face  of  the  entry  about  225  feet  from  the  mouth. 
Vernal.     Green  Mine. 

Sample. — Bituminous  coal;  Vernal  field;  analysis  No.  10713  (p.  105). 

Mine. — Green,  a  mine  in  sec.  13,  T.  4  S.,  R.  22  E.,  8  miles  east  of  Vernal  and  about 
110  miles  east  of  Heber,  which  is  the  nearest  station  on  the  Rio  Grande  &  Western 
Railway. 

Coal  bed. — No  name.  Cretaceous  age,  Mesaverde  formation.  Thickness,  4  feet 
8f  inches.  Roof,  gray  sandstone,  about  2  feet  thick;  floor,  gray  sandstone  about  8 
feet  thick. 

The  bed  was  measured  and  sampled  by  C.  T.  Lupton  on  August  2,  1910,  as  de- 
scribed below: 

Section  of  coal  bed  in  Green  mine. 


Laboratory  No 

Boof,  sandstone. 

Coal,  fair 

Coal,  soft,  bony 

Coal,  hard,  bony 

Bone,  streaked  with  coal 

Coal,  good  quality 

Coal,  bony 

Coal,  good 

Shale  and  bone  with  thin  coal  streaks 

Coal,  fair  quality 

Coal,  bony 

Coal,  sandy  (considered  as  waste) 

Floor,  gray  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled 

a  Not  included  in  sample. 

The  sample  was  taken  at  the  face  of  the  entry,  75  feet  from  the  mouth.     The  coal 
at  this  point  was  slightly  weathered. 


1071 
Ft. 

0 
oO 
oO 
a  0 

0 

0 

0 
aO 

0 
OO 
a  0 
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Vernal.     Reynolds  Mine. 

Sample. — Bituminous  coal;  Vernal  field;  analysis  No.  10812  (p.  105). 

Mine. — Reynolds,  a  mine  in  sec.  20,  T.  3  S.,  R.  19  E.,  about  20  miles  west  of  Vernal 
and  80  miles  east  of  Heber,  which  is  the  nearest  station  on  the  Rio  Grande  &  Western 
Railway. 

Coal  bed. — Mancos.  Cretaceous  age,  Mesaverde  formation.  Tliickness,  5  feet  4 
inches;  dip,  20°  south.  Roof,  shale,  about  4  feet  thick;  floor,  sliale.  Dip,  20°  to  the 
south. 

The  bed  was  measured  and  sampled  by  C.  T.  Luptoii  on  August  18,  1910,  as 
described  below : 

Section  of  coal  bediii  Reynolds  mine. 


Laboratory  No 

Roof,  shale. 

Clay  shale  with  streaks  of  coal  near  bottom . 

Coal,  bright 

Clay  shale,  brown  and  soft 

Coal,  solid 

Clay  shale,  brown  with  coal  streaks 

Coal,  solid 

Coal,  bony 

Coal,  solid  and  bright 

Floor,  brown  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


10812 

Ft. 

in. 

oO 

7* 

a() 

2 

aO 

2* 

2 

ii 

aO 

0 

6 

aO 

4 

1 

2i 

5 

4 

3 

10 

a  Not  included  in  sample. 
The  sample  was  taken  at  the  face  of  the  main  entry  about  210  feet  from  tlie  surface. 

WASATCH  COUNTY. 

Hanna.     Prospect. 

Sample. — Subbituminous  coal;  Blacktail  Mountain  field;  analysis  No.  10998  (p.  105). 

Mine. — Tliis  prospect,  in  sec.  26,  T.  1  S.,R.9  W.,  on  Red  Creek,  is  about  15  miles 
southwest  of  Hanna  post  office  and  30  miles  east  of  Heber,  which  is  the  nearest  station 
on  the  Rio  Grande  &  Western  Railway. 

Coal  bed. — Cretaceous  age,  Mesaverde  formation.  Tliickness,  about  24  feet.  Roof, 
a  brown  shale,  which  contains  a  small  amount  of  bone  and  coal ;  floor,  a  brown  clayey 
shale. 

The  bed  was  measured  and  sampled  by  C.  T.  Lupton  on  September  13,  1910,  as 
described  below: 

Section  of  coal  bed  in  prospect  15  miles  southwest  of  Hanna. 


Laboratory  No 

Roof,  shale. 

Coal,  bright  and  hard 

Shale,  brov^Ti 

Coal,  bright  and  hard 

Coal,  dull  and  slightly  dirty. 
Floor  clay  shale. 

Tnicloiess  of  bed 

Thickness  of  coal  sampled . . . 


10998 

Ft. 

in. 

18 

6 

aO 

H 

4 

5 

1 

9 

24 

9} 

24 

8 

a  Not  included  in  sample. 

The  above  sample  was  taken  at  the  face  of  the  entry  about  100  feet  from  the  mine 
mouth. 

Hanna.     Winchester  Prospect. 

Sample. — Lignite;  Blacktail  Mountain  field;  analysis  No.  10997  (p.  105). 

Mine. — ^W^inchester,  a  prospect  in  sec.  7,  T.  1  S.,  R.  7  W.,  on  Farm  Creek  about  3 
miles  east  of  Hanna  post  office  and  40  miles  east  of  Heber,  which  is  the  nearest  station 
on  the  Rio  Grande  &.  Western  Railway. 
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Coal  bed. — Mancos.     Cretaceous  age,   Mesaverde  formation.     Thickness,   about  5 
feet. 
The  bed  was  examined  and  sampled  by  C.  T.  Lupton  on  September  9,  1910,  as 

described  below: 

Section  of  coal  bed  in  Winchester  prospect. 


Laboratory  No 

Roof,  gray  sandstone. 

Coal,  containing  lenses  of  sandstone. 

Coal,  good  and  bright 

Floor,  carbonaceous  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


10997 

Ft. 

tn. 

a() 

1 

4 

10 

4 

11 

4 

10 

a  Not  included  in  sample. 
The  above  sample  was  taken  about  10  feet  down  the  slope  from  the  entry  mouth. 
Heber.     Cummings  Mine. 

Sample. — Subbituminous  coal;  Blacktail  Mountain  field;  analysis  No.  11058 
(p.  105). 

Mine. — Cummings;  an  abandoned  mine  in  sec.  31,  T.  1  S.,  R.  10  E.,  on  Current 
Creek,  about  28  miles  southeast  of  Heber,  which  is  the  nearest  station  on  the  Rio 
Grande  &  Western  Railway. 

Coal  bed. — Not  named.  Cretaceous  age,  Mesaverde  formation.  TMckness,  about 
13  feet. 

The  sample  was  taken  by  C.  T.  Lupton  in  September,  1910,  and  represented  a 
10-foot  6-inch  cut  of  coal.  The  mine  was  more  or  less  caved  and  the  sample  was 
taken  from  a  good  surface  exposure. 

VIRGINIA. 

DICKENSON  COUNTY. 

Clintwood.     Elbert  Powers  Mine. 

Sample. — Bituminous  coal;  central  Appalachian  field ;  analysis  No.  14767  (p.  105). 
Mine. — Elbert  Powers,  a  local  mine,  3  miles  southeast  of  Clintwood. 
Coal  bed. — Supposed  to  be  Clintwood.     Carboniferous  age,   Pottsville  formation. 
Roof,  bone;  floor,  coal;  cover,  25  feet. 
The  bed  was  measured  and  sampled  by  W.  A.  Nelpon,  September  17,  1912,  as 

described  below: 

Section  of  coal  bed  in  Elbert  Poivers  mine. 


Laboratory  No 14/67 

Roof,  not  stated.  :    ^U    '?,• 

Coal "2     ^J 

Bone 

Coal 

"  Rash  " 

Coal 

"Rash" 

Coal 

Floor,  coal. 

Thickness  of  bed 

Thickness  of  coal  sampled 


"0 

7 

1 

11 

0 

? 

0 

Hf 

0 

1 

2 

4 

7 

lOi 

4 

8 

a  Not  included  in  sample. 
The  section  was  measured  in  the  main  entry  20  feet  from  the  mine  mouth. 
Clintwood.    Yeates  Mine. 

5ampZe.— Bituminous  coal;  central  Appalachian  field;  analysis  No.  14766  (p.  105). 

3/^„^  —Yeates,  a  local  drift  mine  near  Clintwood,  5  miles  west  of  the  Clinchfield, 
Carolina  &  Ohio  Railroad. 

Coal  6e(/.— Clintwood.  Carboniferous  age,  Pottsville  formation.  Thickness,  uni- 
form.    The  bed  lies  flat.     Roof,  shale;  floor,  shale. 


VIRGINIA:    HENRICO   COUNTY. 
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The  bed  waa  measured  and  sampled  by  W.  A.  Nelson  on  September  21,  1912,  as 
described  below: 

Section  of  coal  bed  in  Yeates  mine. 


Laboratory  No 

Koof,  shale. 

Bone 

Coal 

Bone 

Coal 

Bone 

Coal 

Bone 

Coal 

Bone 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


14766 

Ft. 

m. 

0 

1 

0 

9 

0 

2 

0 

H 

0 

n 

0 

3* 

0 

1* 

0 

3 

0 

1 

1 

8 

4 

2J 

4 

•2i 

The  bed  was  measured  at  the  end  of  right  entry  1,  off  the  main  entry,  100  feet  from 

the  main  entry. 

HENRICO  COUNTY. 

Gayton.     Carbon  Hill  Mine. 

Sample. — Semibituminous  coal;  Richmond  basin  field;  analyses  Nos.  15050  and 
15051;  also  natural  coke  analysis  No.  15052  (p.  106). 

Mine. — Carbon  Hill,  a  slope  mine  1  mile  from  Gayton  and  connected  by  private 
railroad  line  to  the  Chesapeake  &  Ohio  Railroad  at  Lorain. 

Coal  beds. — B  and  C.  Triassic  age,  Newark  series.  The  bed  has  an  approximate 
dip  of  35°  to  the  west.  Occasional  faults  are  encountered.  The  B  seam  contains 
numerous  bands  of  shale.  The  floor  of  the  B  bed  is  an  underclay;  the  roof  of  the  B 
bed  and  the  roof  and  floor  of  the  C  bed  are  shale.  The  C  bed  has  been  coked  in 
places  by  the  heat  of  igneous  intrusions. 

The  B  bed  was  measured  and  sampled  at  one  point  and  the  C  bed  at  two  points  in 
the  mine  by  H.  I.  Smith  on  November  3,  1912,  as  described  below: 

Sections  of  C  bed  in  the  Carbon  Hill  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Natural  coke 

Coal 

Floor,  carbonaceous  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


a  Not  included  in  sample. 
Section  of  B  bed  in  the  Carbon  Hill  mine. 


Laboratory  No 

Roof,  "draw  slate." 

Coal,  hard 

Shale 

Coal  streaked  with  shale. . 

Shale 

Coal,  very  friable 

Shale 

Coal 

Shale 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


15051 

Ft. 

in. 

1 

0 

a() 

1 

0 

6 

0 

h 

1 

0 

0 

* 

0 

11 

oO 

1 

1 

3 

4 

11 

4 

9 

a  Not  included  in  sample. 
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Section  A  (sample  15050)  was  taken  in  the  main  gangway,  opposite  room  45  (C  bed). 

Section  B  (sample  15052)  was  taken  in  the  main  gangway,  opposite  room  32  (C  bed). 

Sample  15051  was  measured  at  the  face  of  right  gangway  1  off  slope  3,  20  feet  ahead 
of  room  21  (B  bed). 

Notes. — The  Carbon  Hill  mine  is  opened  by  a  slope  which  strikes  the  coal  a  short 
distance  from  the  surface  and  follows  the  dip  of  the  coal.  At  the  time  of  sampling  the 
coal  was  undercut  by  hand  and  shot  down  with  a  permissible  explosive.  The  coal 
mined  was  washed  on  account  of  the  "slate"'  partings  in  B  bed  being  very  brittle. 
It  is  estimated  that  one-fom-th  of  the  coal  mined  was  lost  in  washing  by  breaking 
to  a  very  fine  slack.  It  was  claimed  that  the  mine  had  been  worked  at  intervals 
for  100  years,  and  that  it  had  a  probable  life  of  100  years  more.  The  futiu-e  tonnage 
was  to  be  derived  from  both  pillar  and  advanced  workings.  Pillars  had  not,  as  yet, 
been  pulled.  The  daily  output  of  the  mine  was  150  tons,  with  a  maximum  day's 
run  of  345  tons.  This  amount  was  to  be  increased  to  600  tons.  Pickers  were  em- 
ployed on  both  the  cars  and  on  belt.  The  coal  loaded  was  fine,  containing  practi- 
cally no  lump.  There  were  two  loading  tracks  with  a  capacity  of  15  loaded  cars  and 
15  empty  cars.     Only  the  B  and  C  beds  were  being  worked. 

For  a  description  of  the  geological  relations  of  these  coal  beds,  see  19th  Annual 
Kept.,  1897-98,  U.  S.  Geol.  Survey,  1899,  p.  474. 

RUSSELL  COUNTY. 

Dante.     No.  2  and  No.  5  Mines. 

Sample. — Bituminous  coal;  Russell  Fork  field;  analj-^ses  Nos.  10734,  10735,  10737, 
and  10738  (p.  106). 

Mine. — Nos.  2  and  5,  tlrift  mines,  2  miles  north  of  Dante  on  the  Carolina,  Clinchfield 
&  Ohio  Railway. 

Coal  bed. — Upper  Banner.  Carboniferoiis  age,  Norton  formation.  Average  thick- 
ness, 5  feet  2^  inches.     Roof,  gray  shale,  of  good  quality;  floor,  smooth  hard  shale. 

The  bed  was  measiu-ed  and  sampled  at  foTir  points  in  the  mine  by  P.  M.  Riefkin  on 
August  13,  1910,  as  described  below: 

Sections  of  coal  bed  in  No.  2  and  No.  5  mines. 


Section 

Laboratory  No 

Roof,  eray  shale. 

Coal,  hard 

Coal 

Mother  coal 

Coal,  hard 

Coal 

Sandstone 

Coal 

Shale 

Coal 

Coal,  hard 

Coal 

Mother  coal 

Coal 

Floor,  hard  smooth  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


a  Xot  included  in  sample. 

Section  A  (sample  10734)  was  measured  at  the  face  of  the  butt  heading  off  the  fourth 
left  drift  off  the  McChu-e  entry.  No.  2  mine. 

Section  B  (sample  10735)  was  measured  in  room  16,  off  right  heading  3,  off  the  first 
drift  off  the  McClure  entry.  No.  2  mine. 

Section  C  (sample  10737)  was  measured  at  the  face  of  room  14,  right  heading  5,  off 
drift  9,  No.  5  mine. 
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Section  D  (sample  10738)  was  measured  from  the  butt  on  left  heading  9,  off  drift 
9,  No.  5  mine. 

Notes. — These  mines  are  opened  by  drift  entries  and  deliver  the  coal  over  the  same 
tipple.  At  the  time  of  sampling  the  coal  was  undercut  by  machines  and  shot  down 
with  black  powder.  A  new  tipple,  under  construction,  was  to  be  equipped  to  produce 
various  commercial  sizes.  There  was  one  loading*  track  with  a  capacity  of  40  cars. 
The  combined  daily  production  of  the  two  mines  was  1,600  to  1,700  tons,  obtained 
from  both  advance  and  pillar  workings.  It  was  stated  that  the  production  of  the 
mines  would  probably  be  increased  to  about  2,400  tons. 

WISE  COUNTY. 

Flat  Gap.     Reuben  Bolling  Mine. 

Sample. — Bituminous  coal;  central  Appalachian  field;  analysis  No.  15174  (p.  107). 

Mine. — -Reuben  Boiling.  Local  mine  2  miles  east  of  Flat  Gap  and  10  miles  from 
nearest  railroad. 

Coal  bed. — Lower  Boiling.  Carboniferous  age,  Pottsville  formation.  Thickness, 
uniform,  flat;  roof,  shale;  floor,  clay;  cover,  25  feet. 

The  bed  was  measured  and  .sampled  by  Charles  Butts,  November  1,  1912,  as  de- 
scribed below: 

Section  of  coal  bed  in  the  Reuben  Bolling  mine. 


Laboratory  No 

Roof,  shale. 

Coal 

Clay 

Coal 

Clay 

Coal 

Floor,  clay. 

Thictaiess  of  bed 

Thickness  of  coal  sampled 


Ft. 

in. 

a[) 

4 

oO 

10 

1 

5 

0 

1 

1 

5 

4 

1 

2 

11 

n  Not  included  in  sample. 
The  bed  was  measured  in  the  entry  15  feet  from  mine  mouth. 
Glamorgan.     Glamorgan  No.  3  Mine. 

Sample.- — Bituminous  coal;  central  Appalachian  field;  analysis  Nos.  15100  and 
15101  (p.  107). 

Mine. — Glamorgan  No.  3,  a  drift  mine  at  Glamorgan,  on  the  Wise  Terminal  Railroad. 

Coal  bed. — Glamorgan.  Carboniferous  age,  Pottsville  formation.  Thickness,  vari- 
able, nearly  flat;  roof,  shale;  floor,  shale. 

The  bed  was  measured  and  sampled  by  Charles  Butts,  November  5,  1912,  as  de- 
scribed below: 

Sections  of  coal  bed  in  Glamorgan  No.  3  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Bone  a 

Coal 

Bonea 

Coal 

Floor,  not  stated. 

Tnickness  of  bed 

Thickness  of  coal  sampled 


A 

1 

15100     1 

Ft. 

in. 

1 

9 

oO 

1 

1 

10 

aO 

U 

0 

8 

4 

5* 

4 

3 

B 

15101 
Ft.    in. 

3        8 
oO        1 

0        7 


a  Not  included  in  sample. 
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Section  A  (sample  15100)  was  measured  at  the  face  of  the  second  dip  entry,  6,000 
feet  from  the  mine  mouth. 

Section  B  (sample  15101)  was  measured  at  the  face  of  the  Glady  entrj'^,  7,000  feet 
from  the  mine  mouth. 

Note. — The  coal  from  this  mine  is  of  good  coking  quality. 

Pardee.     Pardee  Mine. 

Sample. — Bituminous  coal;  central  Appalachian  field;  analysis  No.  15099  (p.  107.) 

Mw<?.— Pardee;  a  drift  mine  at  Pardee,  on  the  Roaring  Fork  Railroad. 

Coal  bed. — Pardee  (Limestone,  Parsons).  Carboniferous  age,  Pottsville  formation. 
Thickness,  uniform,  fiat;  roof,  shale;  floor,  shale. 

The  bed  was  measured  and  sampled  by  Charles  Butts,  November  6,  1912,  and  repre- 
sented a  9-foot  7-inch  cut  of  coal. 

The  section  was  measured  at  face  of  main  entry,  2,000  feet  from  drift  mouth. 

Note. — The  coal  was  hard. 

WASHINGTON.a 
KING  COUNTY. 

Grand  Ridge.     Grand  Ridge  Mine. 

iSampZc.— Subbituminous  coal;  analyses  Nos.  11736,  11737,  11738  (p.  107). 

Mine. — Grand  Ridge,  a  slope  mine  one-fourth  mile  east  of  Grand  Ridge  and  3 
mUes  east  of  Issaquah,  in  the  SE.  i  NE.  i,  sec.  26,  T.  24  N.,  R.  6  E.,  on  the  North 
Bend  bmnch  of  the  Northern  Pacific  Railway. 

Coal  beds. — No.  3,  No.  4,  and  No.  7.  Tertiary  (Eocene)  age,  Puget  formation. 
Dip,  about  32°  NW. 

The  beds  were  measured  and  sampled  on  February  9,  1911,  by  G.  W.  Evans,  as 
described  below: 

Sections  of  coal  beds  in  the  Grand  Ridge  mine. 


Section 

Laboratory  No 

Roof:  Section  A,  sandstone;  section  B,  shale;  section  C,  shale. 

Coal 

Shale,  carbonaceous 

Clay,  white,  plastic 

Coal 

Clay,  white,  plastic 

Bone  and  coal 

Coal 

Shale,  laminated 

Clay,  plastic 

Coal,  somewhat  bony 

Clay,  plastic 

Coal ,  impure 

Shale,  carbonaceous 

Floor:  Section  A,  sandstone;  sections  B  and  C,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

11736 

11737 

Ft.    in. 

Ft.    in. 

1      7 

aO      3 

aO      4 

aO      6 

1     11 

3      1 

aO       5 

al       2 

a  6       4 

6      2 
3      6 

3      5 
3      1 

c 

11738 
Ft.    in. 
1      6 

a  6       j 
1      5 


0 
10 
10 


a  Not  included  in  sample. 

Section  A  (sample  11736)  was  collected  from  the  No.  3  bed,  on  the  left  side  of 
chut6  4.     The  sample  was  dry  when  taken. 

Section  B  (sample  11737)  was  collected  from  the  No.  4  bed,  on  the  north  side 
where  the  rock  tunnel  cuts  the  bed.     The  sample  was  damp  when  taken. 

Section  C  (sample  11738)  was  collected  from  bed  No.  7.  The  sample  was  wet  when 
taken. 

Note.— The  output  from  each  of  beds  Nos.  3,  4,  and  7  was  250  tons  a  day. 


a  For  a  detailed  diseu,ssion  of  Washington  coals  see  U.  S.  Geol.  Survey  Bull.  474. 
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Ellensburg.     Buchannon   Prospect. 

Sample. — Bituminous  coal;  Manastash  field;  analysis  No.  13267  (p.  107.) 

Locality. — Buchannon  prospect,  in  sec.  16,  T.  18  N.,  R.  15  E.,  about  25  miles  west 
of  Ellensburg,  which  is  on  the  Northern  Pacific  and  the  Chicago,  Milwaukee  &  Puget 
Sound  Railways. 

Coal  beds. — No.  lOd.  Tertiary  (Eocene)  age,  Manastash  formation.  Thickness, 
3  feet  9§  inches. 

The  bed  was  measured  and  sampled  by  E.  J.  Saunders  on  August  2,  1911,  as 
described  below: 

Section  of  coal  bed  in  prospect,  25  miles  west  of  Ellensburg. 


Laboratory  No 

Bone  and  coal 

Shale,  crushed 

Coal  and  bone 

Coal  (lenses) 

Coal,  soft,  with  shale 

Coal 

Coal,  soft,  with  shale 

Thickness  of  bed 

Thickness  of  coal  sampled 


1326 

7 

Ft. 

in. 

0 

3 

a() 

8 

0 

5 

0 

3* 

0 

5 

1 

5 

0 

4 

3 

9* 

3 

li 

a  Not  included  in  sample. 

The  sample  was  collected  from  the  face  of  the  entry,  35  feet  northeast  of  its  mouth. 
The  sample  was  wet  when  taken . 

Ellensburg.     Prospect. 

Sample. — Bituminous  coal;  Manastash  field;  analysis  No.  13266  (p.  107). 

Locality. — Prospect  in  sec.  22,  T.  18  N.,  R.  15  E.,  about  25  miles  west  of  Ellensburg, 
which  is  on  the  Northern  Pacific  and  the  Chicago,  Milwaukee  &  Puget  Sound  Railways. 

Coal  bed. — No.  7.  Tertiary  (Eocene)  age,  Manastash  formation.  Roof  and  floor, 
shale.     Thickness,  2  feet  10 J  inches. 

The  bed  was  measured  and  sampled  by  E.  J.  Saunders  on  August  1,  1911,  as  de- 
scribed below: 

Section  of  coal  bed  in  prospect,  25  miles  west  of  Ellensburg. 


Laboratory  No 

Roof,  shale 

Coal,  bony 

Coal 

Bone 

Coal 

Coal  and  bone  (crushed). . 
Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


13266 

Ft. 

in. 

U 

8* 

U 

6 

aO 

1 

1 

4 

0 

3 

2 

10* 

2 

9i 

a  Not  included  in  sample. 

The  sample  was  collected  from  face  of  the  entry,  30  feet  from  the  mouth.  It  was 
dry  when  taken. 

Note. — The  mine  was  idle  at  the  time  of  sampling. 

Ellensburg.     Prospect. 

Sample. — Bituminous  coal;  Manastash  field;  analysis  No.  132G8  (p.  107). 

Locality. — Prospect  in  sec.  22,  T.  18  N.,  R.  15  E.,  about  25  miles  west  of  Ellens- 
burg, which  is  on  the  Northern  Pacific  and  the  Chicago,  Milwaukee  &  Puget  Sound 
Railways. 


338 


ANALYSES    OF    COAL. 


Coal  beds. — No.  9c.     Tertiarj'  (Eocene)  age,  Manasiash  formation. 
The  bed  was  measured  and  sampled  by  E.J.  Saunders  on  August  1, 1911,  as  described 
below : 

Section  of  coal  bed  in  prospect,  25  miles  uest  of  Ellensburg. 


Laboratory  Xo 

Roof,  shale. 

Shale,  carbonaceous 

Coal,  slightly  bony 

Coal,  soft,  and  shale 

Coal 

Shale,  carbonaceous 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


13268 

Ft.  in. 

aO  2 

0  6 

1  0 
1  8 

oO  2 

3  6 

3  2 


a  Not  included  in  sample. 

The  sample  was  collected  from  the  face  of  the  entry,  40  feet  from  its  mouth.  It 
was  wet  when  taken. 

ROSLYN'.       ROSLTX    No.    1    AXD    No.    2    MiNES. 

<Samp?f.— Bituminous  coal;  analyses  Nos.  11522,  11523,  11524,  11525,  and  11256 
(p.  107). 

Mines. — RosIjti  Xo.  1  and  No.  2,  slope  mines  at  Roslj-n,  in  sees.  8  and  9,  T.  20  N., 
R.  15  E.,  on  a  branch  of  the  Northern  Pacific  Railway,  with  which  Une  it  connects  at 
Clealum. 

Coal  bed. — Roslj-n.  Eocene  age,  Roslyn  formation.  Average  thickness,  4  feet 
4  inches;  dip  of  bed  in  No.  1  mine,  9°  W.,  and  in  No.  2,18°  W.;  roof,  gray  shale,  10  feet 
thick  in  Mine  No.  1,  and  18  to  20  feet  thick  in  mine  No.  2;  floor  in  each  mine,  smooth, 
hard  clay,  in  places  more  or  less  shaly;  cover,  at  points  where  samples  were  taken, 
30  to  120  feet  thick. 

The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  H.  M.  Wolflin, 
on  January  2,  1911,  as  described  below: 

Sections  oj  coal  bed  in  Roslyn  No.  1  and  No.  2  mines. 


Section 

Laboratory  No 

Roof,  shale. 

Coal,  soft 

Coal,  slaty 

Coal,  hard 

Coal,  soft 

Coal,  sulphurous 

Coal,  soft 

Coal,  bony 

Coal,  soft 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


a  Kot  included  in  sample. 

Section  A  (sample  11522)  was  measured  at  the  face  of  the  southwest  slant  entry  of 
the  No.  1  mine,  at  a  depth  of  80  feet  below  the  surface. 

Section  B  (sample  11523)  was  measured  at  the  face  of  east  entrj'  1,  in  the  No.  1 
mine,  120  feet  below  the  surface. 

Section  C  (sample  11524)  was  measured  at  the  face  of  west  entry  2,  in  the  No.  1 
mine,  100  feet  below  the  surface. 

Section  D  (sample  11526)  was  measured  at  the  face  of  the  main  slope  of  the  No. 
2  mine,  30  feet  below  the  surface. 

A  composite  sample  was  made  by  mixing  samples  11522,  11523,  and  11324.  The 
results  of  an  ultimate  analysis  of  the  sample  are  given  under  laboratory'  No.  11525. 
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Notes. — At  the  time  of  sampling  none  of  the  coal  from  these  mines  was  shipped  aa 
run-of-mine.  About  50  per  cent  of  the  coal  passed  through  2f  to  3  inch  bar  screens. 
The  coal  was  not  hand  picked.  There  were  three  loading  tracks,  with  a  capacity  for 
30  or  40  cai's.  Each  mine  had  its  own  tipple  and  screening  plant.  Each  mine  was 
opened  by  a  slope;  double  entry,  room-and-pillar  system  of  mining  used;  black  pow- 
der used  for  breaking  coal  after  undercutting.  The  output  of  the  No.  1  mine  was 
400  tons  a  day.  The  No.  2  mine  was  equipped  for  handling  about  500  tons  a  day. 
Mine  No.  1  had  an  unmined  area  of  400  to  500  acres  and  No.  2  of  about  120  acres. 

Thorp.     Wilson  Mine. 

Sample. — Bituminous  coal;  Manastash  field;  analysis  No.  13269  (p.  108). 

Mine.— J.  Wilson,  in  sec.  33,  T.  19  N.,  R.  16  E.,  10  miles  west  of  Thorp,  a  station  on 
the  Northern  Pacific  Railway. 

Coal  bed. — No  name.  Tertiary  (Eocene)  age,  Manastash  formation.  The  bed, 
including  shale  partings,  is  about  9  feet  thick.  Roof,  gray  shale;  floor,  carbonaceous 
shale. 

The  bed  was  measured  by  E.  J.  Saunders  on  July  17,  1911. 

Section  of  coal  bed  in  Joseph  Wilson  mine. 


Roof,  gray  shale. 

Shale,  carbonaceous,  slightly  graphitic. 

Coal 

Shale,  carbonaceous,  graphitic 

Coal,  impure  and  crushed 

Shale,  graphitic 

Coal 

Shale,  carbonaceous 

Coal 

Shale,  carbonaceous 

Slate 

Coal 

Floor,  carbonaceous  shale. 

Thickness  of  bed 


Ft. 

in. 

1 

2 

0 

3 

0 

9 

1 

3 

0 

11 

1 

0 

oO 

2 

aO 

8 

aO 

4 

al 

0 

al 

8 

a  Not  mined. 

The  sample  analyzed  represented  run-of-mine  coal  taken  from  bunkers.  It  was 
dry  when  collected. 

LEWIS  COUNTY. 

Mendota.     Mendota  No.  1  Mine. 

Sample. — Subbituminous  (canuel)  coal;  analyses  Nos.  12305  and  14084  (p.  108). 

Mine. — Mendota  No.  1,  a  slope  mine  at  Mendota,  about  6  miles  east  of  Centralia,  on 
the  Centralia  and  Eastern  branch  of  the  Northern  Pacific  Railway. 

Coal  bed. — Locally  termed  No.  3;  Tertiary  (Eocene)  age,  Puget  formation.  Dip  5  to 
12  per  cent.  Thickness,  approximately  10  feet  with  several  partings  of  clay  ^  to  IJ 
inches  thick;  roof,  soft,  moist,  crumbly,  massive  sandstone;  in  most  sections  of  the 
mine,  between  the  coal  and  the  roof  there  is  a  band  of  soft,  moist,  gray  clay  about  2 
inches  thick.  The  sandstone  roof  is  about  6  to  12  feet  thick  and  is  overlain  with  hard 
gray  shale.     The  floor  consists  of  a  fairly  hard  and  smooth  sandy  clay. 

The  coal  bed  was  sampled  at  two  points  in  the  mine  by  H.  M.  Wolflin  on  May  22, 
1911,  and  May  31,  1912. 

Sample  12305  represented  selected  coal  cut  from  the  rib  on  the  second  level. 
This  coal  had  the  appearance  of  cannel  and  occurs  in  lenses  and  as  vertical  streaks. 
The  sample  was  cut  from  a  vertical  streak  1^  inches  wide. 

Sample  14084  was  cut  from  rib,  south  level,  and  represented  a  selected  sample 
of  "cannel"  coal  that  occurs  in  lenses  in  the  coal  bed.     These  lenses  are  irregular  in 
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size,  shape,  and  occurence  and  consist  ol"  coal  that  is  soft,  easily  lighted  by  a  match, 
bums  with  a  smoky  flame,  and  gives  off  a  strong  odor  of  coal  tar. 

Notes. — The  Mendota  No.  1  mine  was  opened  by  a  slope  driven  across  the  pitch 
at  an  angle  of  35°  to  40°  to  the  direction  of  the  dip.  At  the  time  of  sampling  the 
coal  was  shot  off  the  solid  with  FFF  black  blasting  powder.  The  shaker  screens  were 
5  feet  4  inches  by  10  feet  with  holes  3  by  6  inches  and  2{  inches  in  diameter.  The 
shaker  screens  for  the  smaller  sizes  of  coal  were  5  feet  4  inches  by  10  feet  with  f -inch 
holes.  The  revolving  screen  for  washed  coal  was  14  feet  long — 8  feet  with  J-inch 
openings  and  6  feet  with  |-inch  openings.  The  sizes  produced  in  washing  were  on 
|-inch,  on  {-inch  and  through  |-inch  holes.  Three  loading  tracks,  with  a  capacity 
of  50  empty  cars  and  30  loaded  cars,  were  available.  The  mine  had  a  daily  output  of 
300  tons  with  a  maximum  day's  run  of  800  tons.  About  2,000  acres  of  coal  remained 
to  be  taken  out  from  this  opening. 

Morton.     Prospect. 

Sample. — Subbituminous  coal;  analysis  No.  12563  (p.  108). 

Locality.— Vros-pect  in  the  SW.  J  sec.  12.  T.  12  N.,  R.  4  E.,  2  miles  southeast  of  Mor- 
ton, which  is  the  southern  terminus  of  the  Tacoma  Eastern  Railroad. 

Coal  bed. — Edlund.  Tertiary  (Eocene)  age,  Manastash  formation.  Strike,  S.  70° 
E.;  dip  16°  S.,  20°  W.;  roof  and  floor,  sandstone.  The  bed  is  reported  to  be  7  feet 
thick  near  the  surface,  but  fiu-ther  in  is  much  faulted  and  thins  to  12  inches. 

The  bed  was  measured  and  sampled  by  A.  J.  Collier  on  August  18,  1911.  The  sam- 
ple was  taken  4  feet  from  the  siu-face  and  represented  4  feet  of  coal. 

Note. — At  the  time  of  sampling  the  prospect  had  been  abandoned  owing  to  faults 
and  thinning  out  of  the  bed. 

Morton.     Prospect. 

Sample. — Subbituminous  coal;  analysis  No.  12564  (p.  108). 

LocaZtfy.— Prospect  in  the  SW.  i  sec.  6,  T.  12  N.,  R.  5  E.,  2  miles  east  of  Morton, 
which  is  the  southern  terminus  of  the  Tacoma  Eastern  Railroad. 

Coal  bed. — Not  named.  Tertiary  (Eocene)  age,  Manastash  formation.  Dip  at 
surface  22°  NE.,  increasing  with  depth.  Thickness  reported  to  decrease  from  6  feet 
to  2  feet  with  depth.  Bed  faulted  at  end  of  workings  350  feet  from  mouth  of  the 
tunnel. 

The  bed  was  measured  and  sampled  Ijy  A.  J.  Collier  on  August  24,  1911,  as  described 
below: 

Section  of  coal  bed  in  prospect  2  miles  cast  of  Morton. 


Laboratory  No 

Roof,  sandstone. 

Coal 

Bone 

Coal 

Floor,  sandstonp. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12564 

Ft. 

in. 

a  0 

3 

a  0 

7 

2 

0 

2 

10 

2 

0 

a  Not  included  in  sample. 

The  sample  was  collected  in  the  drift  20  feet  from  the  mouth. 

Note. — The  pro.spect  had  been  abandoned  owing  to  faults  and  thickness  of  bed. 

Morton.     Prospect. 

Sam.ple. — Semianthracite  coal;  analysis  No.  12565  (p.  108). 

Locality. — Prospect  in  sec.  14,  T.  13  N.,  R.  4  E.,  4  miles  north  of  Morton,  which 
is  the  southern  terminus  of  the  Tacoma  Eastern  Railroad. 
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Coal  bed. — No  name.     Tertiary  (Eocene)  age.     Thickness,  12  to  15  feet. 
The  bed  was  measured  and  sampled  by  A.  J.  Collier  on  August  16,  1911,  as  described 
below: 

Section  of  coal  bed  in  prospect  4  miles  north  of  Morton. 


Laboratory  No 

Coal  with  thin  sandstone  partings. 

Coal  and  bone 

Coal. 


Thickness  of  bed 

Thickness  of  coal  sampled. 


12565 
Ft.      in. 
o  6+    0 
a  2 

6+    0 
14+    0 

6+    0 


a  Not  included  in  sample. 
The  sample  was  collected  in  the  entrj-,  about  60  feet  from  the  mouth  of  the  entry. 

PIERCE  COUNTY. 

AsHFORD.     Prospect. 

Sample. — Semibituminous  coal;  analysis  No.  12581  (p.  108). 

LocaZifi/.— Prospect  in  the  NW.  {  sec.  15,  T.  15  N.,  R.  6  E.,  at  Ashford  on  the  Tacoma 
Eastern  Railway. 

Coal   bed. — Misqually    Chief.     Tertiary    (Eocene)    age,    Puget    formation.     Roof, 
altered  shale;  thickness,  13  feet  4  inches. 

The  bed  was  measured  and  sampled  by  G.  W.  Evans  on  August  26,  1911,  as  described 
below: 

Section  of  coal  bed  in  prospect  at  Ashford. 


Laboratory  No 

Roof,  altered  shale. 

Shale,  carbonaceous 

Coal  

Sandstone 

Coal 

Shale 

Coal 

Bone 

Coal  and  dirt 

Coal 

Shale 

Coal 

Shale 

Coal,  shaly 

Clay,  soft 

Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12581 
Ft.  in. 

aO 

5 

0 

fi 

aO 

4 

1 

2 

«0 

4 

5 

3 

0 

I 

1 

2 

2 

0 

"0 

2 

0 

5 

an 

2 

1 

2 

aO 

2 

13 

4 

11 

9 

a  Not  included  in  sample. 

The  sample  was  collected  in  the  entry  100  feet  from  its  mouth.  It  was  wet  when 
taken. 

Fairfax.     Prospect. 

Sample. — Bituminous  coal;  analysis  No.  12478  (p.  108). 

LocaZ%.— Prospect  in  the  SW.  \  sec.  2,  T.  17  N.,  R.  6  E.,  2  miles  south  of  Fairfax, 
which  is  on  a  branch  line  of  the  Northern  Pacific  Railway. 

Coal  bed. — Montezuma.  Tertiary  (Eocene)  age,  Puget  formation.  Roof  and  floor, 
strong  carbonaceous  shale. 
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The  bed  was  measured  and  sampled  by  G.  W.  Evans  on  July  25,  1911,  as  described 

below : 

Section  of  coal  bed  in  a  prospect  2  miles  south  of  Fair/ax. 


Laboratory  No 

Roof,  carbonaceous  shale. 

Shale,  soft  bro\\-n 

Coal,  soft  impure 

Coal,  impure,  varying  in  hardness. 

Coal,  good 

Floor,  carljonaceous  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


Ft. 

in. 

aO 

10 

oO 

10 

a  3 

11 

4 

0 

9 

7 

4 

0 

a  Not  included  in  sample. 

The  sample  was  collected  from  the  face  of  the  entry,  45  feet  from  the  mouth  of  the 
entry.     It  was  wet  when  taken. 

Fairfax.     Prospect  No.  1. 

Sample. — Bituminous  coal;  analysis  No.  12496  (p.  109). 

LocaZ%.— Prospect  No.  1  in  the  NE.  i  NW.  i  sec.  34,  T.  18  N.,  R.  6  E.,  one-half 
mile  south  of  Fairfax,  which  is  on  a  branch  line  of  the  Northern  Pacific  Railway. 
Coal  bed.— No.  1.     Tertiary  (Eocene)  age,  Puget  formation. 
The  bed  was  measured  and  sampled  by  G.  W.  Evans  on  August  1,  1911,  as  described 

below: 

Section  of  coal  bed  in  Prospect  No.  1. 


Laboratory  No 

Roof,  shale. 

Coal,  impure 

Coal 

Shale,  8  inches  thick. 
Shale  and  clay,  7  inches  thick. 
Floor,  sandy  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


12496 

Ft.  in. 
1  6 
1      4 


2    10 
2    10 


The  sample  was  collected  in  the  entry,  35  feet  from  its  mouth.     It  was  wet  when 

taken. 

Fairfax.     Prospect  No.  2. 

Sample. — Bituminous  coal;  analysis  No.  12495  (p.  109). 

Locality. —Trospect  No.  2  in  the  NE.  i  NW.  i  sec.  34,  T.  18  N.,  R.  6  E.,  one-half 

mile  south  of  Fairfax,  which  is  on  a  branch  line  of  the  Northern  Pacific  Railway. 

Coal  bed.— No.  2.     Tertiary  (Eocene)  age,  Puget  formation. 

The  bed  was  measured  and  sampled  by  G.  W.  Evans  on  August  1,  1911,  as  described 

below : 

Section  of  coal  bed  in  Prospect  No.  2. 


Laboratory  No 

Roof,  shale. 

Clay,  soft  dark 

Coal,  dirty 

Coal 

Coal,  bony 

Bone 

Floor,  sandy  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


Ft. 

in. 

aO 

4 

2 

0 

0 

11 

a\ 

2 

1 

0 

.■i 

.5 

3 

11 

a  Not  included  in  sample. 

The  sample  collected  was  in  the  entry.  35  feet  from  its  mouth.     It  was  wet  when 
taken. 
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WiLKESoN.     Gale  Creek  Mine. 

5a?n;j?t'.— BitumiiiouH  coal;  analyses  Nos.  W31921  to  W31926,  W32104  to  W32108, 
14390,  W32145  to  W32148,  W32158  to  W32161,  and  \V32211  to  W32214  (pp.  109,  llOi. 

Mine. — Gale  Creek,  a  drift  and  slope  mine  at  Wilkeson,  about  30  miles  southeast  of 
Tac'oma,  on  a  branch  of  the  Northern  Pacific  Railway. 

Coal  bed. —Queen.  Tertiary  (Eocene)  age,  Puget  group.  Average  thickness,  3  feet 
8  inches;  dip,  8°  to  85°  SW.,  with  a  probable  average  of  about  30°.  The  cleat  is 
indistinct  and  there  are  many  faults  and  rolls  throughout  the  bed.  Roof,  '  'draw 
slate"  5  inches  thick,  above  which  is  a  hard  gray  shale  extending  to  a  cap  rock  30  to 
40  feet  above;  floor,  hard,  smooth,  gray  clay,  shaly  in  places. 

The  bed  was  measured  and  sampled  at  six  points  in  tlie  mine  by  H.  M.  Wolflin  on 
June  18  and  25,  1912,  and  six  other  samples  were  taken  in  duplicate  from  27  carloads, 
as  described  below: 

•Sections  of  coal  bed  in  Gale  Creek  mine. 


Section 

Laboratory  No 

Koof,  shale. 

' '  Draw  slate  " 

(k)al 

Bone  (local) 

Coal 

Clay -streaked  coal  (?) 

Coal 

Floor,  shaly  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

B 

C 

D 

E 

/  W31921 
\  \V31922 

W31923 
W31924 

Vir31925 
W31926 

1 W32100 

W32107 

Ft.  in. 

Ft.  in. 

0     i 

0       i 

Ft.  in. 

Ft.  in. 
oO      5 

ab     i 

Ft.  in. 

1    llj 

2    '   ^ 

2        i 

1      8i 

2      2 

oO      4^ 

aO      4 

aO      Zi 

aO      2 

oO      3i 

1      4 

1      2 

1       5 

1       4 

1      2 

3      81- 

3      7f 

3      9 

3      8i 

3      7i 

3      3f 

3      3} 

3      5* 

3        J 

3      4 

F 

W32108 

Ft.  in. 
oO     5 


2  1 
oO     6 

1     8 

4     8 

3  9 


a  Not  included  in  sample. 

Section  A  (samples  W31921  and  W31922)  was  measured  at  the  face  of  gangway  1,  off 
new  slope. 

Section  B  (samples  W31923  and  W31924)  was  measured  at  breast  16  at  the  face  of 
counter  No.  1  north,  off  new  slope. 

Section  C  (samples  W31925  and  W31926)  was  measured  on  the  pillar  of  breast  10,  off 
north  gangway  1,  off  new  slope. 

Section  D  (sample  W32106)  was  measured  in  the  air  course  of  the  new  slope  at 
No.  1  lift,  below  north  gangway  1. 

Section  E  (sample  W32107)  was  a  pillar  sample,  measured  in  the  first  crosscut,  off 
breast  14,  north  gangAvay  1,  off  new  slope. 

Section  F  (sample  W32108)  was  a  face  sample,  measured  in  the  crosscut  on  the  new 
slope  opposite  south  gangway  2. 

A  composite  sample  was  made  by  mixing  samples  31921  to  31926,  inclusive,  and 
32106  to  32108,  inclusive.  The  results  of  an  ultimate  analysis  of  this  sample  are 
given  under  laboratory  No.  14390. 

Duplicate  samples  Nos.  W32104  and  \V32105  were  taken  from  four  cars  while  being 
loaded  at  the  mine. 

Duplicate  samples  W32145  and  W32146  were  taken  from  four  cars  while  being  loaded 
at  the  mine. 

Sample  W32147  was  taken  from  four  cars  while  being  loaded  at  the  mine 

Duplicate  samples  W32158  and  W32159  were  taken  from  four  cars  while  being  loaded 
at  the  mine. 

Duplicate  samples  W32160  and  W32161  were  taken  from  four  cars  while  being  loaded 
at  the  mine. 

Duplicate  samples  W32211  and  W32212  were  taken  from  four  cars  while  being  loaded 
at  the  mine. 

Duplicate  samples  ^^■32213  and  W32214  were  taken  from  three  cars  while  being 
loaded  at  the  mine. 

47664°— Bull.  85—14 23 
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Coal  that  passed  over  the  screens,  constituting  about  15  per  cent  of  the  total,  was 
dumped  into  the  cars,  but  no  special  note  was  made  as  to  which  cars  were  partly  loaded 
with  lump  and  which  were  loaded  with  the  coal  going  through  the  2^inch  screen. 
The  screened  coal  passed  through  the  washery  before  being  loaded.  The  above  car 
samples  were  obtained  by  taking  about  50  pounds  of  coal  from  each  car  as  it  was  being 
loaded.  The  50-pound  lots  from  three  or  four  cars  were  then  combined  and  the  sam- 
ple quartered  down  to  laboratory  size. 

Notes. — ^The  Gale  Creek  mine  was  opened  by  slopes  and  drifts,  and  the  coal  was  mined 
by  the  breast-and-pillar  method.  All  of  the  undercutting  done  was  by  hand;  the 
larger  part  of  the  coal  was  shot  off  the  solid  Avith  30  per  cent  djTiamite.  In  places  the 
"draw  slate' '  fell  with  the  coal.  The  tipple  was  equipped  with  shaking  screens  5  by 
16  feet  with  2^-inch  holes.  None  of  the  coal  was  shipped  as  run-of-mine.  Approxi- 
mately 75  to  85  per  cent  of  the  coal  passed  through  the  screens;  after  ha\-ing  been 
screened  it  went  to  the  washery.  The  OA-ersize  passed  on  to  a  picking  belt,  where  it  was 
carefully  hand  picked  prior  to  being  loaded  on  the  car.  The  screenings  were  washed, 
but  only  one  size  was  produced,  although  the  plant  was  equipped  for  yielding  two 
sizes.  There  was  one  loading  track  with  a  capacity  for  12  empty  and  15  loaded 
cars.  The  storage  bins  had  a  capacity  for  about  850  tons.  There  was  320  acres 
of  coal  land  tributary  to  the  various  openings.  The  larger  part  of  i:he  coal  was 
worked  out  down  to  the  400-foot  level.  One-half  to  three-fourths  of  the  coal  produced 
was  from  advance  workings,  the  remainder  being  obtained  from  robbing  the  pillars. 
The  mine  had  a  daily  production  of  100  tons,  with  a  maximum  capacity  of  about  200 
tons.  DoA'elopment  work  was  under  way  and  the  capacity  was  to  be  increased  to  250 
to  300  tons  a  day. 

For  description  and  analyses  of  other  samples  of  coal  from  this  mine  see  Bull. 
22,  Bureau  of  Mines,  1913,  pp.  221,  899. 

AYE  ST   VIRGINIA. 

BBAXTON   COUNTY. 

Braxton.     Braxton  Mine. 

5a7n/)^e.— Bituminous  coal;  analysis  No.  13556  (p.  110). 

Mine. — Braxton;  interior  district;  a  mine  at  Braxton  post  office,  on  Coal  &  Coke 
Railway. 

Coal  bed. — Pittsbiu-gh.  Carboniferous  age;  Monongahela  formation.  Thickness,  4 
to  over  7  feet;  average,  nearly  7  feet.  The  roof  is  shale  in  most  parts  of  the  mine,  but 
locally  it  is  sandstone,  in  which  case  the  coal  is  thinner  than  elsewhere.  Bands  of  clay 
from  a  fraction  of  an  inch  to  3  or  4  feet  thick  cut  across  the  bed  in  numerous  places. 
Floor,  shale. 

The  sample  was  collected  about  325  feet  southeast  from  the  mouth  of  the  mine  by 
E.  R.  Lloyd,  on  March  18,  1912.  The  thickness  of  the  bed  where  sampled  was  5  feet  3 
inches,  clear  coal,  all  of  which  was  represented  in  the  sample. 

The  output  of  the  mine  at  the  time  of  sampling  was  about  two  carloads  per  week. 

BROOKE  COUNTY. 

Colliers.     Lewis-Finley  No.  1  Mine. 

Sample. — Bituminous  coal ;  analyses  Nos.  15671,  15672  (p.  111). 

Mine. — Lewis-Finley  No.  1;  A\Tieeling  district;  a  drift  mine,  on  the  Pennsylvania 
Railroad. 

Coal  bed. — Pittsburgh.  Carboniferous  age;  Monongahela  formation.  The  bed  has 
an  average  thickness  of  about  4^  feet  and  lies  nearly  flat      Roof,  clay  or  bony  coal. 
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The  bed  was  measured  and  sampled  at  two  places  by  D.  D.  Coudit  on  January  6, 
1913,  as  described  below: 

Sections  of  coal  bed  in  Lewis- Finley  No.  1  Mine 


Section 

Laboratory  No 

Roof,  clay  or  bony  coal. 

Coal  unmeasured. 

Clay,  averaging  10  inches. 

Coal,  bony 

Coal 

Shale 

Coal 

Shale , 

Coal 

Coal,  bony 

Coal 

Coal,  high  in  "sulphur".. 
Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


X 

15671 

Ft. 

in. 

an 

7 

1 

10 

oO 

h 

aO 

u 

oO 

h 

0 

m 

aO 

i 

0 

H 

OO 

'i 

4 

7? 

3 

6 

B 

15(572 


Fi.  in. 


a  Not  included  in  samples. 

Section  A  (sample  15671)  was  measured  in  room  1,  off  butt  entry  6,  off  the  main  entry. 
Section  B  (sample  15672)  was  measured  in  room  77,  off  entry  10,  side  No.  2, 5,800  feet 
northwest  of  the  mine  mouth.     Cover,  100  feet. 

FAYETTE  COUNTY. 

Caperton.     Sewell  Mine. 


Sample. — Bituminous  coal;  New  River  field;  analyses  Nos.  14344,  14345,  14346, 
14347,  14348,  14349,  and  14350  (p.  111). 

Mine. — Sewell;  Kanawha-New  River  district;  a  drift  mine  at  Caperton  station,  on 
the  main  line  of  the  Chesapeake  &  Ohio  Railway. 

Coal  bed. — Sewell.  Carboniferous  (Pottsville)  age.  Sewell  formation.  Average 
thickness,  3  feet  8  inches;  dip,  I5  per  cent  northeast.  The  cleat  is  well  marked,  and 
there  are  no  rolls  or  faults  in  this  mine.  The  roof  consists  of  a  smooth  ''draw  slate"  3 
to  9  inches  thick,  above  which  is  a  sandstone  cap.  Floor,  hard,  smooth  shale.  Pieces 
of  the  roof  occasionally  mixed  with  the  coal  when  loading,  but  none  of  the  floor  material 
was  taken  up  with  the  coal.     Cover  at  points  of  sampling.  250  to  400  feet. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  G.  H.  Deike  on 
July  11,  1912,  as  described  below: 

Sections  of  coal  bed  in  Sewell  Mine. 


Section 

Laboratory  No 

Roof,  sandy  shale. 

Coal 

Coal,  gray 

Coal 

Coal,  gray 

Coal 

Mother  coal 

Coal 

Coal,  bony 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

14.344 

14.345 

14346 

14348 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

0   9 

0   6 

0  11 

0   6 

0   2J 

0   1 

0   3 

0   3 

0   7 

0   8i 

0  %h 

0   1§ 

0   li 

0   li 

1   6 

i  io 

2   0 

0   I 

0   i 

0   9i 

0   7i 

00   4 

oO   2'. 

4   0 

2   9 

4   2'. 

3   81 

4   0 

2   5 

4   0 

3   8i 

E 
14349 
Ft.    in. 

0    10 


0 
0 
0 
1 
0 
0 


A      1 
3    11 


a  Not  included  in  sample. 

Section  A  (sample  14344)  was  measm'ed  at  the  face  of  a  room  turned  off  at  the  face 
of  the  drainage  entry  (Sugar  Camp  No.  3  workings). 

Section  B  (sample  14345)  was  measm-ed  at  the  face  of  the  last  break-through  in  the 
thii-d  right  air  course  (Sugar  Camp  No.  1  workings). 
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Section  C  (sample  14346)  was  measured  at  the  face  of  the  thirteenth  right  entry, 
5,000  feet  northeast  of  mine  mouth.     (Old  Hill  workings.) 

Section  D  (sample  14348)  was  measured  on  pillar  at  the  last  room  off  cross  entry  11. 
(Old  Hill  workings.) 

Section  E  (sample  14349)  was  measured  on  the  pillar  of  right  entry  2.  (Sugar  Camp 
No.  2  workings.) 

Two  composite  samples  were  made:  (1)  by  mixing  samples  14344,  14345,  and  14346 
for  an  ultimate  analysis,  the  results  of  which  are  given  under  laboratory  No.  14347; 
(2)  by  mixing  samples  14348  and  14349  for  an  ultimate  analysis,  the  results  of  which 
are  given  under  laboratory  No.  14350. 

Notes. — The  Sewell  mine  is  opened  by  a  number  of  drift  entries,  and  the  coal  is 
mined  by  the  room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut 
both  by  hand  and  by  electric  chain  machines  and  broken  down  with  FFF  black  powder 
and  permissible  explosives.  All  of  the  coal  was  shipped  as  run-of-mine.  There 
was  a  screening  plant  with  12-foot  bar  screens  spaced  IJ  inches  apart.  The  coal  was 
clean  and  needed  no  picking  when  loading.  There  were  2  loading  tracks  with  a 
capacity  for  14  empty  and  20  loaded  cars.  About  50  per  cent  of  the  coal  was  obtained 
from  advance  workings.  There  was  approximately  300  acres  of  unmined  coal  trib- 
utary to  the  various  entries.  The  output  of  the  mine  was  300  tons  a  day,  Nvith  a  maxi- 
mum day's  run  of  550  days. 

DuNLOop.     Dunn  Loop  No.  2  Mine. 

Sample. — Semibituminous  coal;  New  River  held;  analyses  Nos.  14383,  14384, 
14385,  14386,  14387,  14388,  and  14389  (p.  111). 

Mine. — Dunn  Loop  No.  2;  Kanawha-New  River  district;  at  Dunloop,  with  railroad 
connections  to  the  Chesapeake  &  Ohio  Railway.  Another  road  is  under  construction, 
the  Glen  Jean  <fe  Eastern,  which  will  connect  with  the  Virginian  Railway.  This  will 
give  an  additional  outlet  for  coal  shipments. 

Coal  bed. — Sewell,  Carboniferous  (Pottsville)  age,  Sewell  formation.  Average 
thickness.  5  feet  6  inches;  dip,  ]f°  northwest.  Roof,  "draw  slate"  4  to  6  inches 
thick,  above  which  is  a  stratum  of  soft  gray  shale.  There  is  a  sandstone  cap  rock  20 
feet  above  the  coal.  Floor,  smooth,  hard  fire  clay,  and  shale.  Cover  at  points  of 
sampling,  75  to  200  feet. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  J.  J.  Rutledge  on 
July  10,  1912,  as  described  below: 

Sections  of  coal  bed  in  Dunn  Looji  No.  2  mine. 


Section . 


Laboratory  No , 14383 


Roof,  shale 

Coal 

Cannelcoal 

Coal 

Shale 

Coal 

Floor,  fire  clay,  shale. 

Thickness  of  bed 

Thickness  of  sampled 


A 

B 

C 

D 

14383 

14384 

14385 

14387 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

2  9 

2   7 

2  6 

2  2i 

0   1 

0  3 

0  3 

0  2i 

2  11 

2  9 

..  .. 

2  11 

2  1 

oO  1 

0  7 

5   8^ 

5   7 

5   8 

5  2 

5   8J 

5   7 

5   8 

5  1 

14388 
Ft.    in. 
2         9 
0         3 
2        10 


a  Not  included  in  sample. 


Section  A  (sample  14383)  was  measured  at  the  last  break-through,  to  the  right  on 
the  fifth  main  entry,  500  feet  northeast  of  the  mouth  of  the  fifth  main  entry. 

Section  B  (sample  14384)  was  measured  at  the  face  of  room  20,  off  right  entry  4,  off 
the  fourth  main  entry  1,600  feet  southeast  of  the  mouth  of  the  fourth  main  entry. 

Section  C  (sample  14385)  was  measured  at  the  face  of  room  2.  off  the  first  left  air 
course  off  the  sixth  main  entry,  1,200  feet  east  of  the  moUth  of  the  sixth  main  entry. 
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Section  D  (sample  14387)  was  measured  at  tlie  face  of  room  5,  off  the  air  course  of 
the  third  main  entry,  500  feet  southeast  of  the  mouth  of  the  third  main  entry. 

Section  E  (sample  14388)  was  measured  on  pillar  17  on  the  sixth  main  entry,  1,040 
feet  southeast  of  the  mouth  of  the  sixth  main  entry. 

Two  composite  samples  were  jnade:  (1)  by  mixing  samples  14383,  14384,  and  14385 
for  an  ultimate  analysis,  the  results  of  which  are  shown  under  laboratory  No.  14386; 
(2)  by  mixing  samples  14387  and  14388  for  an  ultimate  analysis,  the  results  of  which 
are  shown  under  laboratory  No.  14389. 

Notes. — The  Dunn  Loop  No.  2  mine  is  opened  by  six  drift  entries,  and  the  coal  from 
these  various  openings  all  goes  to  the  same  tipple.  The  coal  is  mined  by  the  room- 
and-pillar  system.  At  the  time  the  mine  was  visited  the  coal  was  undercut  by  hand 
and  shot  down  with  FFF  black  blasting  powder  and  permissible  explosives.  Thirty 
per  cent  dynamite  was  used  for  brushing  the  roof.  The  tipple  was  equipped  with 
shaking  screens  with  openings  5^  by  3^  inches  and  2J  by  1^  inches  in  size.  Pickers 
were  employed  for  picking  the  coal  on  a  traveling  belt.  The  daily  production  of 
the  mine  was  1,000  tons.  The  coal  had  a  good  appearance  on  the  cars,  the  lumps  being 
large  but  slightly  broken  by  the  loading  system.  There  were  3  loading  tracks, 
with  a  capacity  for  29  empty  and  32  loaded  cars.  All  of  the  coal  was  shipped  as  run- 
of-mine.  About  50  per  cent  of  the  coal  was  obtained  from  new  workings  and  the 
remainder  from  the  older  parts  of  the  mine. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  915-916. 

Elverton.     Elverton  Mine. 

Sample. — Semibituminous  coal;  New  River  field ;  analyses  Nos.  14338,  14339,  14340, 
14341,  14342,  and  14343  (p.  112). 

Mi7ie. — Elverton;  Kanawha-New  River  district;  a  drift  mine,  ^  miile  west  of 
Elverton  station  on  the  main  line  of  the  Chesapeake  &  Ohio  Railway. 

Coal  bed. — Carboniferous  (Pottsville)  age.  Sewell  formation.  Average  thickness, 
4  feet;  dip  1$  per  cent  northwest.  Roof,  heavy  smooth  shale  above  which  there  is  a 
sandstone  cap  rock.  The  coal  is  practically  free  from  regular  partings  or  impurities. 
The  floor  consists  of  about  4  inches  of  bony  coal,  below  which  is  a  hard  smooth  shale. 
Cover,  at  points  where  the  samples  were  taken,  ranges  from  100  to  400  feet. 

The  coal  bed  was  mea.sured  and  sampled  at  four  points  in  the  mine  l)y  G.  H.  Deike, 
July  10,  1912,  as  described  below: 

Sections  of  coal  bed  in  Elverton  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal,  gray 

Coal 

Coal,  gray 

Coal 

Coal,  gray 

Mother  coal 

Coal 

Mother  coal 

Coal 

"Sulphur"  band 

Coal 

Mother  coal 

Coal 

Floor,  bone  and  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

14338 

14339 

14.341 

7'7.  in. 

Fl.    in. 

Ft.   in. 

'6  '9 

'6  io 

0  n 

0   8i 

0   1 

0   li 

0   3 

0   7 

0   74 

.0   4J 

0   2 

0   1 

'i  "i 

"6  "7 

0  i 

1  9* 

'0  "k 
0   (J 

0  i 
0  3i 
0   i 

0  n 

6   i 

0   i 

0   5i 

0  ^, 

3   4  J 
3   41 

3   2i 
3   2| 

i  2f 
4   2f 

D 
14342 
Ft.   in. 

0  i6| 

0  U 

0  10' 

0  1 


0 


0    11 
0      2 


Section  A  (sample  14338)  was  measured  at  the  face  of  the  old  Bayne  entry,  3,900 
feet  southwest  of  No.  2  entrance. 
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Section  B  (sample  14339)  was  measured  at  tl\e  corner  of  the  break-throuEch,  10  feet 
from  the  face  of  the  main  entry,  3,900  feet  southwest  of  No.  2  entrance. 

Section  C  (sample  14341)  was  measured  on  pillar  of  room  2,  left  entry  1  off  left  entry 
5,  3,100  feet  south  of  No.  2  entrance. 

Section  D  (sample  14342)  was  measured  on  the  pillar  of  room  3,  right  entry  5,  3,100 
feet  southwest  of  No.  2  entrance. 

Two  composite  samples  were  made:  (1)  by  mixing  samples  14338  and  14339  for  an 
ultimate  analysis,  the  results  of  which  are  shown  under  laboratory  No.  14340;  (2)  by 
mixing  samples  14341  and  14342  for  an  ultimate  analysis,  the  results  of  which  are 
shown  under  laboratory  No.  14343. 

Notes. — The  Elverton  mine  is  opened  by  a  drift  entry  and  the  coal  mined  by  the 
room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  both  by  hand 
and  by  electric  chain  machines  and  broken  with  FFF  black  powder.  Dynamite  was 
used  for  brushing  the  roof.  The  tipple  was  equipped  with  shaking  screens  5  by  12 
feet  with  openings  5  inches  in  diameter  and  also  another  set  of  screens  5  by  12  feet 
with  openings  l\  inches  in  diameter.  About  50  per  cent  of  !he  coal  passed  through 
the  first  set  of  screens.  None  of  the  coal  was  shipped  as  run-of-mine.  Pickers 
were  employed  on  the  cars  when  loading  coal.  The  screenings  were  used  for  making 
coke.  The  coal  was  very  clean,  the  lumps  large,  and  presented  a  good  appearance  on 
the  cars.  There  were  3  loading  tracks  with  a  capacity  for  30  empty  and  40  loaded  cars. 
There  were  also  storage  bins  with  a  capacity  for  400  tons  of  coal.  There  was  about 
700  acres  of  coal  tributary  to  this  mine.  About  one-half  of  the  coal  was  derived  from 
advance  workings  and  the  remainder  from  pillars.  The  production  of  the  mine  was 
250  tons  a  day  with  a  maximum  day's  run  of  650  tons. 

Hawks  Nest.     Mill  Creek  Mine. 


5a7npZe.— Semibituminouscoal;  New  River  field ;  analyses  Nos.  14358,  14359, 14360, 
14361,  and  14362  (p.  112). 

}fine. — Mill  Creek;  Kanawha-New  River  district;  a  drift  mine  about  one-half 
mile  north  of  Hawks  Ne.st  station  on  the  main  line  of  the  Chesapeake  &  Ohio  Railway. 

Coal  bed.—8ewe\l.  Carboniferous  (Pottsville)  age,  Sewell  formation.  Average 
thickness,  3  feet.  The  bed  is  practically  horizontal.  Roof,  heavy  shale  and  bony 
coal  6  to  18  inches  thick,  above  which  is  a  sandstone  cap  rock.  Floor,  hard  smooth 
bony  coal.  Material  from  the  roof  and  floor  did  not  become  mixed  with  the  coal 
when  mining.  Cover,  at  the  points  where  the  samples  were  taken,  approximately 
600  feet. 

The  coal  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  H.  L  Smith 
and  G.  H.  Deike,  July  12,  1912,  as  described  below: 

Sections  of  coal  bed  in  Mill  Creek  mine. 


Section 

Laboratory  No 

Roof,  shale  and  bony  coal. 

Cannel  coal 

Coal 

Coal,  grav 

Coal....". 

"Sulphur" 

Coal,  giay 

Coal 

Bone 

Floor,  bony  coal. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

1«58 

14359 

14360 

Fl.    in. 

Ft.    in. 
0   4 

Ft.    in. 

I       S 

1  1 

0  9 

0  2\ 

0  11 

Streak. 

Streak. 

0  2^ 

0  2 

0  lOi 

1  8 

1  6i 

0   i 

3   84 

3  0 

2  54 

3   84 

3  0 

2  5i 

D 
14361 

Ft.  in. 

'i  'n 

0  2' 

0  8 

0  4 


2    8 
2    8 


Section  A  (sample  14358)  was  measured  at  the  face  of  left  entry  1  at  room  49. 
Section  B  (sample  14359)  was  measured  at  the  face  of  left  entry  2  at  the  neck  of 
room  29. 
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Section  C  (sample  14360)  was  measured  at  the  face  of  the  third  left  air  course. 

Section  D  (sample  14361)  was  measured  at  the  face  of  riglit  entry  5. 

A  composite  sample  was  made  by  mixing  samples  14358,  14359,  14360,  and  14361 
for  an  ultimate  analysis,  the  results  of  which  are  shown  under  laboratory  No.  14362. 

Notes. — The  Mill  Creek  mine  was  opened  by  drift  entries  and  the  coal  mined  by  the 
room-and -pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  by  compressed- 
air  punchers  and  broken  down  with  a  permissible  explosive,  which  was  also  used  for 
brushing  the  roof.  None  of  the  coal  was  shipped  as  run-of-mine.  The  screening 
plant  consisted  of  bar  screens  4^  by  12  feet  with  3-inch  spaces,  through  which  about  50 
per  cent  of  the  coal  passed.  The  coal  was  clean  and  the  lumps  were  large  and  pre- 
sented a  good  appearance  when  loaded  on  the  cars.  There  were  two  loading  tracks 
with  a  capacity  for  12  empty  and  12  loaded  cars.  About  two-thirds  of  the  coal  was 
obtained  from  advance  work  and  the  remainder  from  pillars.  The  daily  output  was 
250  tons  with  a  maximum  day's  run  of  400  tons. 

For  analyses  and  descripdons  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  191 3,  pp.  924-925. 

Kay  Moor.     Kay  Moor  No.  1  and  No.  2  Mine.s. 

Sample. — Semibituminous  coal;  New  River  field;  analyses  Nos.  14294,  14295,  14296, 
14297,  14298,  14299,  14401,  14402,  14403,  and  14404  (p.  113). 

Mine.' — Kay  Moor  No.  1  and  No.  2,  Kanawha-New  River  district;  three-fourths  mile 
south  of  Kay  Moor,  on  the  south  side  of  New  River  with  railway  connections  to  the  Chesa- 
peake &  Ohio  Railway.  No.  2  mine  is  also  on  the  south  side  of  the  river  with  railway 
connections  to  the  Chesapeake  &  Oliio  Railway  at  South  Fayette. 

Coal  bed.' — Carboniferous  (Potts\dlle)  age,  Sewell  formation.  Average  thickness 
about  3  feet  6  inches;  slight  dip  to  the  west.  Roof,  smooth  sandstone  18  inches  thick; 
floor,  rough,  hard  clay.  Material  from  the  floor  or  roof  did  not  become  mixed  with 
the  coal  in  mining. 

The  coal  bed  was  measured  and  sampled  at  five  points  in  No.  1  mine  and  at  three 
points  in  No.  2  mine  by  H.  T.  Smith  on  July  10  and  11,  1912,  as  described  below: 

Sections  of  coal  bed  in  Kay  Moor  No.  1  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Caimel  coal 

Coal 

Coal,  gray 

Coal 

"Sulphur"  band 

Coal 

Coal,  bony 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

14294 

14295 

14296 

14297 

Ft.    in. 

Ft.    in. 

Ft.    in. 
0    3 

Ft.    in. 

0    U 

6    Hi 

0    8 

0    11 

0      4i 

0      7i 

0    7 

0      8 

1      1 

1      6 

1    3i 

0    10 

Streak. 

0       i 

Streak. 

0        § 

1      3 

0      8 

0    8 

0      Si 

0      1 

0      H 

0    1 

0      1 

3      8i 

3    10| 

3    6i 

3      3 

3      8J 

3     101 

3    6| 

3      3 

E 

14299 

Ft.    in. 

'6     "9 

0  7 

1  2 
Streak. 

0      9 
0      1 


Section  A  (sample  14294)  was  measured  at  the  face  of  room  1,  left  entry  3,  off  main 
entry  3,  at  4,700  feet  south  of  the  mine  mouth. 

Section  B  (sample  14295)  was  measured  at  the  face  of  right  entry  1^,  off  left  entry  1, 
off  Buffalo  entry,  3,300  feet  southeast  of  the  mine  mouth. 

Section  C'  (sample  14296)  was  measured  at  the  face  of  left  entry  1,  off  right  entry  9, 
at  3,300  feet  west  of  the  mine  mouth. 

Section  D  (sample  14297)  was  measured  at  the  face  of  west  entry  11,  3,600  feet  south- 
west of  the  mine  mouth. 

Section  E  (sample  14299)  was  measured  on  the  pillar  between  rooms  3  and  4,  off 
right  entry  1,  off  main  entry  7. 
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A  composite  pample  was  made  by  mixing  samples  14294,  14295,  14296,  and  14297. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  uuder  laboratdry  No.  14298. 

Sections  of  coal  bed  in  Kay  Moor  No.  2  mine,  south  of  Kay  Moor. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Coal,  gray 

Coal 

"Sulphur"  band 

Coal 

Coal,  bony 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

14401 

14402 

Ft.    in. 

Ft.    in. 

3    0 

0    9 

0    3 

1  10 

"o  "n 

3    0 

2  Hi 

3    0 

2  llj 

C 

14403 
Ft.    in. 
0    9J 

0  2 

1  3 
Streak. 

0    9 
n   1 


Section  A  (sample  14401 )  was  measured  at  the  face  of  left  entry  3,  off  the  main  entry. 

Section  B  (sample  14402)  was  measured  at  the  face  of  room  9,  off  left  entry  2. 

Section  C  (sample  14403)  was  measured  at  the  face  of  room  9,  off  left  entry  1,  at  150 
feet  from  the  entry. 

A  composite  sample  was  made  by  mixing  samples  14401,  14402,  and  14403,  for  an 
ultimate  analysis,  the  results  of  which  are  shown  under  laboratory  No.  14404. 

Notes. — Kay  Moor  No.  1  and  No.  2  mines  are  opened  by  slope  and  the  coal  is  mined  by 
the  room-and-pillar  system.  At  the  time  the  mines  were  visited  the  coal  was  undercut 
by  air  punchers  and  electric  chain  cutters  and  broken  down  with  FFFF  black  blast- 
ing powder.  None  of  the  coal  was  shipped  as  run-of-mine.  The  screening  plant  had 
bar  screens  spaced  4  inches  apart  through  which  about  66  per  cent  of  the  coal  jjassed, 
and  also  smaller  bar  screens  with  spaces  IJ  inches  wide  wliich  produced  an  egg  coal. 
There  were  tliree  loading  tracks  with  a  capacity  for  16  empty  and  16  loaded  cars. 
There  were  storage  bins  with  a  capacity  for  400  tons  of  screened  coal  and  600  tons  of 
screenings.  The  screenings  were  not  washed  but  were  sent  to  the  coking  plant. 
About  10,000  acres  of  coal  land  was  owned  by  the  company,  of  which  about  500  acres 
had  been  worked.  The  daily  output  of  No.  1  mine  was  550  tons,  with  a  maximum 
day's  run  of  750  tons.  The  output  of  this  mine  will  probably  be  increased  to  about 
850  tons  in  the  near  future.     Daily  output  of  No.  2  mine,  about  90  tons. 

South  Nuttal.     Brown  Mine. 

.SampZe.— Semibituminouscoal;  New  River  field ;  analyses  Nos.  10618,  10619,  10620, 
10621,  10622,  and  10623  (p.  113). 

Mine. — Brown;  Kanawha-New  River  district;  a  drift  mine  at  South  Nuttal  on  the 
Chesapeake  &  Ohio  Railway. 

Coal  bed. — Sewell.  Carboniferous  (Pottsville)  age,  Sewell  formation.  Thickne.'^s, 
3  to  4  feet;  dip,  3°  west;  small  faults;  roof,  blue  .«hale  6  feet  tliick,  strong  and  smooth; 
floor,  hard  smooth  clay;  cover  120  to  350  feet. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  J.  J.  Rutledge  on 
June  22,  1910,  as  described  below: 

Sections  of  coal  bed  in  Brown  mine. 


A 

10618 
Ft.    in. 
0    8i 
0    IJ 

2  0 
«0    8 

3  6 
2  10 

B 

10619 

Ft.    in. 

0    lOJ 

0        J 

2  11 

3  9| 
3      9i 

C 

10620 

Ft.    in. 

0    10 

0      1 

2  6 

3  5 
3      5 

D 

10621 
Ft.    in. 
0    10 
0      li 

2  6i 

3  6 
3      6 

E 

10622 

Roof,  shale. 

Ft.    in. 

..     10 

Coal,  hard 

1 

Coal        

2      6i 

Floor,  clay. 

Thickness  of  bed      

3      5i 

3      5i 

■ 

a  Not  included  in  sample. 
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Section  A  (sample  10618)  was  measured  at  the  fare  of  room  2  off  Hill  entry. 

Section  B  (sample  10619)  was  measured  on  rib  of  I,oekett  heading,  between  rooms 
I  and  2,  about  2,000  feet  from  mouth  of  entry. 

Section  C  (sample  10620)  wa.s  measured  at  the  neck  of  room  1  off  right  entry  6  off 
Wheeler  entry. 

Section  D  (sample  10621)  was  measured  at  the  neck  of  room  4  off  left  entry  2  off 
entrj'  18. 

Section  E  (sample  10622)  was  measured  on  the  left  rib  near  the  face  of  entrj'  18. 

A  composite  sample  was  made  by  mixing  samples  10618  to  10622,  inclusive;  the 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  10623. 

Notes. — The  coal  is  mined  by  the  room-and-pillar  and  modified  panel  system;  at 
the  time  of  sampling  FFF  black  blasting  powder  was  used  for  breaking  down  the  coal 
after  undercutting  ^vith  electric  chain  cutters.  The  coal  was  screened  on  li-inch  bar 
screens,  and  marketed  as  lump  and  screenings;  pickers  were  employed  on  the  cars 
when  loading;  there  were  two  loading  tracks  with  capacity  for  about  20  cars.  Output 
550  tons  per  day. 

Thayer.     Ephraims  Creek  (Bufpalo)  Mine. 

Sample. — Semibituminous  coal;  New  River  field;  analysis  No.  10629  (p.  114). 

Mine. — Ephraims  Creek  (Buffalo);  Kanawha-New  River  district;  a  drift  mine  at 
Thayer,  on  the  Chesapeake  &  Oliio  Railway. 

Coal  bed. — Fire  Creek.  Carboniferous  age,  Potts\dlle  formation.  Average  thick- 
ness, 42  inches;  dip,  3°  west;  roof,  strong  dark  gray  shale  about  4  feet  tluck;  floor, 
hard  smooth  gray  sliale;  coal  bed  contains  some  cannel  coal. 

The  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  J.J.  Rutledge,  on 
June  20,  1910,  as  described  below: 

Section  of  coal  bed  in  Ephraims  Creek  (Buffalo)  mine. 


Section 

Laboratory  No 

F  oof,  shale. 

Coal , 

Cannel  coal 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

10629 

Ft.  in. 

1 

1 

0 

5 

2 

0 

.S 

6 

3 

6 

This  section  (sample  10629)  was  measured  at  the  face  of  room  5  off  right  entry  5  off 
the  Slater  entry. 

Notes. — The  mine  is  worked  by  the  room-and-]nllar  system .  At  the  time  of  sampling 
FFF  black  powder  was  used  for  breaking  coal  after  underciitting  \vith  electric  chain 
cutters.  The  coal  was  screened  over  l|-inch  bar  screens,  and  the  screenings  were 
passed  over  a  |-inch  screen.  Pickers  were  employed  on  the  car  when  loading;  the 
capacity  of  the  storage  bins  was  200  tons.  There  were  two  loading  tracks.  Practi- 
cally all  of  the  coal  produced  was  from  advanced  workings.     Daily  output,  1,100  tons. 

GREENBRIER  COUNTY. 

RicHwooD.     Spruce  Knob  Mine. 

Sample. — Bitiiminous  coal;  analysis  No.  13547  (p.  114). 

Mine. — Spruce  Knob;  Interior  district  on  north  fork  of  CheiTy  River,  9  miles 
southeast  of  Rich  wood,  on  a  lumber  road. 

Coal  bed. — Sewell  (?).     Carboniferous  age,  Pottsville  formation. 
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The  bed  was  measured  and  sampled  in  a  room  1,500  feet  southwest  of  the  mine 
mouth,  on  March  15,  1912,  by  E.  R.  Lloyd.  The  section  of  the  bed  at  the  point  of 
sampling  was  as  follows : 

Section  of  coal  bed  in  Spruce  Knob  mine. 


Laboratory  No 

Roof,  shale. 

Coal,  bony 

Coal,  eood,  soft 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


1354- 

Ft. 

oO 

4 

in. 
9 
1 

4 
4 

10 

1 

At  the  time  of  sampling  the 


a  Not  included  in  .sample. 

Notes. — The  average  thickness  of  the  bed  is  4  feet, 
average  daily  output  of  the  mine  was  about  150  tons. 

McDowell  county. 

Algoma.     Piney  Mine. 

Sample. — Semibituminous  coal ;  Pocahontas  field;  analyses  Nos.  14154,  14155,  14156, 
14157,  14158,  14159,  14160,  14161,  and  14162  (pp.  114, 115). 

Miyie. — Piney;  Norfolk  &  Western  district;  a  drift  mine  about  1  mile  east  of  Algoma, 
with  railroad  connections  to  the  Norfolk  &  Western  Railway  at  Nortlifork. 

Coal  bed. — Pocahontas  No.  3.  Carboniferous  (Potts\dlle)  age,  Pocahontas  formation. 
Average  thickness,  5  feet  3  inches;  roof,  18  inches  of  "draw  slate,"  above  which  is  6 
inches  of  black  shale  with  a  sandstone  cap  rock.  Floor,  smooth  hard  shale.  Material 
from  the  floor  did  not  become  mixed  with  the  coal  in  mining,  but  occasionally  some 
of  the  roof  material  fell  with  the  coal. 

The  bed  was  measured  and  sampled  at  seven  points  in  the  mine  by  G.  H.  Deike, 
D.  J.  Price,  and  E.  B.  Sutton,  June  22,  1912,  as  described  below: 

iSeciiojis  of  coal  bed  in  Piney  mine. 


Section 

A 

14154 

Ft.  in. 

0    9i 

0    2i 

0    7 

aO    3 

4  3 

6    1 

5  10 

B 

14155 
Ft.  in. 
1    6^ 

a'o      \h 

3     7 

5     3 
5     1| 

C 

14156 
Ft.  in. 
1      7 

a'6      '3 

3      8 

5      6 
5      3 

D 

14158 
Ft.  in. 

2  6 

a'o     '3 

3  10 

6      7 
6      4 

E 
14159 
Ft.  in. 

1      7 

o'o    '3 

3      8 

5      6 
5      3 

F 

14160 
Ft.  in. 

2  2 

06    3i 

3  lOi 

6    4 
6      i 

G 

Laboratory  No 

14161 

Roof,  shale  and  sandstone. 

Coal.                    

Ft.    in. 
2      6 

Coal 

Bone 

aO      3 

Coal 

3     10 

Floor,  shale. 

6      7 

Thickness  of  coal  sampled. . 

6      4 

a  Not  included  in  sample. 


Section  A  (sample  14154)  was  measured  at  the  face  of  the  main  entry. 

Section  B  (sample  14155)  was  measured  at  the  face  of  room  14  off  cross  entry  10. 

Section  C  (sample  14156)  was  measured  at  the  face  of  room  30  off  cross  entry  8. 

Section  D  (sample  14158)  was  measured  on  the  pillar  of  room  15  off  cross  entry  5. 

Section  E  (sample  14159)  was  measured  on  the  rib  of  room  33  off  cross  entry  7. 

Section  F  (sample  14160)  was  measured  on  the  pillar  of  room  15  off  cross  entry  6. 

Section  G  (sample  14161)  was  measured  on  the  pillar  of  room  8  off  cross  entry  3. 

A  composite  sample  was  made  by  mixing  face  samples  14154,  14155,  and  14156. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14157. 
Another  composite  sample  was  made  by  mixing  pillar  samples  14158  to  14161, 
inclusive.  The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory 
No.  14162. 
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Notes. — The  Piney  mine  is  opened  by  drift  entries  and  the  coal  mined  by  the  room- 
and-pillar  system.  At  the  time  the  mine  was  visited  the  coal  was  undercut  by  hand; 
FFF  black  powder  was  used  for  breaking  the  coal  and  a  permissible  explosive  for  brush- 
ing the  roof.  The  screening  plant  was  equipped  with  bar  screens,  14  feet  long,  3-inch 
spaces;  also  shaking  screens  5  by  10  feet,  with;^  and  ^-inch  openings.  About  65  per 
cent  of  the  coal  passed  through  the  first  screen.  Pickers  were  employed  on  the  car 
when  loading  coal.  About  100  tons  of  screenings  were  coked  per  day.  Daily  output 
of  mine,  1,000  tons.  There  were  two  loading  tracks,  with  a  capacity  for  55  empty  and 
44  loaded  care.  There  were  storage  bins  with  a  capacity  for  800  tons.  The  coal  was 
obtained  from  both  advance  and  pillar  work,  and  there  was  an  ample  acreage  of  coal 
for  many  years  mining. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine,  see  Bull.  22, 
Bureau  of  Mines,  1913,  p.  966. 

Big  Four.     Cirrus  No.  2  Mine. 

iSamp/e.—Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  14218,  14219, 
14220,  14221,  14222,  and  14223  (p.  115). 

Mine. — Cirrus  No.  2,  Norfolk  &  Western  district;  a  slope  mine,  at  Big  Four  post 
office,  on  the  Norfolk  &  Western  Railway. 

Coal  bed. — Pocahontas  No.  3  and  Pocahontas  No.  4.  Carboniferous  (Pottsville)  age 
Pocahontas  formation.  Average  thickness  5  feet  5  inches;  slight  dip  to  south.  The 
roof  is  a  shale  3  to  4  feet  thick,  above  which  is  a  sandstone  cap  rock.  The  floor  is  a 
hard,  rough  fire  clay.  Material  from  the  roof  and  floor  did  not  become  mixed  with  the 
coal  in  mining.     Cover,  at  points  of  sami^ling,  about  400  feet. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  J.  J.  Rut- 
ledge  and  D.J.  Price,  on  June  29,  1912,  as  described  below: 

Sections  of  coal  beds  in  Cirrus  No.  2  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Coal,  bony 

Coal 

Coal,  bony 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickne.ss  of  coal  sampled 


♦ 

No.  3  bed. 

A 

14218 
Ft.  in. 

B 

14219 
Ft.  in. 
2   4 
aO     3 

C 
14220 
Ft.  in. 

1  7i 
aO  5J 

D 
14221 

Ft.  in. 

1  9 

aO  5i 

3  h' 

3  2 

'3  7' 

'3  6" 

5  7 
s  i 

5  5i 
5  2J 

5  8 
5  2i 

5  2J 
4  9 

No.  4  bed. 


E 
14223 
Ft.  in. 
1    Si 
"O    3 
1    1 
aO    2 
1     5 

4    7i 
4    2i 


o  Not  included  in  sample. 

Section  A  (sample  14218)  was  measured  at  the  break-through  near  the  face  of  the 
main  heading,  2,850  feet  south  of  the  slope  mouth. 

Section  B  (sample  14219)  was  measured  about  30  feet  from  the  face  of  the  sixth  south 
entry,  1,500  feet  southwest  of  the  slope  mouth. 

Section  C  (sample  14220)  was  measured  at  the  face  of  room  4,  off  the  third  south 
heading,  2,850  feet  south  of  the  slope  mouth. 

Section  D  (sample  14221)  was  measured  at  the  face  of  the  sixth  east  heading,  2,100 
feet  south  of  the  slope  mouth. 

Section  E  (sample  14223)  was  measured  at  the  face  of  the  second  north  entrj^,  250 
feet  northwest  of  the  slope  mouth.  This  sample  was  taken  in  Pocahontas  No.  4  bed, 
which  is  4  feet  7^  inches  thick. 

A  composite  sample  was  made  by  mixing  face  samples  14218  to  14221,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14222. 
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Notes. — The  mine  is  opened  by  a  slope  and  the  roal  mined  by  the  room-and -pillar 
system.  At  the  time  of  sampling  the  coal  was  undercut  by  electric  punchers  and 
broken  down  with  FFF  black  powder.  There  was  no  screening  plant,  all  of  the  coal 
being  shipped  as  run-of-mine.  Pickers  were  employed  on  the  cars  in  loading. 
There  were  two  loading  tracks  with  a  capacity  for  11  empty  cars  and  21  loaded  cars 
for  pit  No.  3  and  9  empty  cars  and  7  loaded  cars  for  pit  No.  4.  There  was  approxi- 
mately 500  acres  of  unmined  coal  tributary  to  this  slope.  All  of  the  coal  mined  was 
from  advance  workings.     The  daily  output  was  about  400  tons. 


HuGER.    Middle  State.s  Mine. 

Sample. — Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  14416,  14417, 
14418,  14419,  14421,  14422,  and  14423  (p.  115). 

Mine. — Middle  States;  Norfolk  &  Western  district;  a  shaft  mine  at  Huger  station 
(Olmsted  post  office)  2  miles  from  Welch,  on  the  main  line  of  the  Norfolk  &  Western 
Railway . 

Coal  bed. — Pocahontas  No.  4.  Carboniferous  age,  Potteville  formarion.  Average 
thickness  about  5  feet.     Roof,  sandstone;  floor,  shale. 

The  bed  was  measured  and  sampled  at  seven  points  in  the  mine  by  E.  B.  Sutton 
and  H.  I.  Smith,  June  27,  1912,  as  described  below: 

Sections  of  coal  bed  in  Middle  States  (Helena)  mine. 


A 

14416 
Ft.    in. 

0  4i 

OO      l" 

1  11 
aO      1 

1       S). 
aO       I 

'6   m 

5      IJ 
4    lOi 

B 

14417 
Ft.    in. 

0  1* 
"0      1 

1  11.1 

ao       1' 

1    10 

aO       3 

i     i 

5      5 
5      0 

C 

14418 
Ft.    in. 

0  4* 

ao    r 

1  lO". 

ao       l' 

2  1 
0  0      2?. 

'i    'i 

5      9i 
5      5 

D 

14419 

Ft.    in. 

1  lOi 
0       I 

2  O' 
ao         i 

0      5 
ao      1 

■i     -i 

5      Gl 
•5      5 

E 

14421 

Ft.    in. 

0  4', 
ao      li 

1  S" 

0  .'. 

1  4' 

"6     '2 
0    11 

4      7* 
4      6 

F 

14422 
Ft.    in. 

0      IJ 
ao        .', 

0      2" 

0  J 

1  9 
aO        3 

'i    "8 
0      U 
0      1| 

4      1 
3    llf 

G 

14423 

Hoof,  sandstone. 

Coal              

Fl.    ill. 
0      4 

Bone     

ao       I 

Coal                         

1       S 

Bone     

aO         h 

Coal 

2       2 

OO       2 

Coal,  gray 

Coal 

■i     -2 

Coal,  bony 

Coal. 

Floor;  shale. 

5      7J 

Thickness  of  coal  sampled . . 

5      4 

a  Not  included  in  sample. 

Section  A  (sample  14410)  was  measured  at  the  face  of  room  0  off  the  second  rock 
heading. 

Section  B  (sample  14417)  was  measured  at  the  face  of  the  second  right  air  course. 

Section  (;  (sample  14418)  was  measured  on  the  rib  of  the  last  break-through  on  the 
main  diagonal  entry. 

Section  D  (sample  14419)  was  measured  at  the  face  of  room  4  off  first  west  parallel 
heading. 

Section  E  (sample  14421)  was  mea.sured  on  the  ]iillar  between  rooms  3  and  6  off  the 
north  entry. 

Section  F  (sample  14422)  was  measured  on  the  pillar  l>etween  rooms  8  and  9,  left 
entry  4  off  the  main  west  heading. 

Section  G  (sample  14423)  was  mea^sured  on  the  pillar  between  rooms  20  and  21,  off 
second  parallel  entry  off  the  main  diagonal  heading. 

Two  composite  samples  were  made:  (1)  By  mixing  samples  14416  to  14419,  inclusive, 
for  an  ultimate  analysis,  the  results  of  which  are  shown  under  laboratory  No.  14420; 
■  (2)  by  mixing  samples  14421  to  14423,  inclusive,  for  an  idtimate  analysis,  the  results^ 
of  which  are  shown  under  laboratory  No.  14424. 


WEST   VIRGINIA:    M 'dOWELL   COUNTY.  355 

Nolcs. — The  Middle  Stales  miue  i.s  opened  by  shaft  182  feet  deep,  and  the  coal  is 
mined  by  the  room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut 
by  electric  machines  and  shot  down  with  permissible  explosives.  Dynamite  was  used 
for  brushing  the  roof.  All  of  the  coal  was  shipped  as  run-of-mine.  Pickers  were 
employed  on  the  car  when  loading.  There  were  2  loading  tracks  with  a  capacity  for 
70  empty  and  30  loaded  cars.  Dailyoutput,  l.OOOtons.  There  was  sufficient  unmined 
coal  to  insure  many  years  operation. 

Jed.     Havaco  Mine. 

Sample. — Semibituminous  coking  coal;  Pocahontas  field;  analysis  No.  13775(p.  116). 

Mine. — Havaco  (formerly  Jed);  Norfolk  &  Western  district;  a  shaft  mine  at  Jed,  on 
the  Tug  Fork  branch  of  the  Norfolk  &  Western  Railway. 

Coal  bed. — Known  as  Pocahontas  No.  3,  Carboniferous  (Pottsville)  age,  Pocahontas 
formation.  The  thickness  is  uniform  and  ranges  from  4  feet  8  inches  to  5  feet  4  inches, 
with  an  average  of  5  feet.  Dip,  about  1|°  to  2^°  northwest.  Roof,  strong  bedded 
sandstone  underlain  in  part.-i  with  12  to  15  inches  of  treacherous  shale,  which  did  not 
regularly  fall  with  the  coal,  but  was  brushed  in  the  entries.  Floor,  12  to  18  inches  of 
hard  clay  with  smooth  surface.     Cover,  about  400  feet. 

The  coal  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  J.  W.  Paul, 
April  5,  1912,  as  described  below: 

Sections  of  coal  bed  in  Havaco  (formerly  Jed)  mine. 


Laboratory  No 

Roof,  dark  shale. 

Coal 

Mother  coal...: 

Coal 

Mother  coal 

Coal 

Bone 

Coal 

Floor,  hard  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


13775 

Ft. 

in. 

0 

5* 

(» 

I 

0 

6 

0 

* 

0 

10 

a() 

4 

2 

11 

5 

1> 

4 

% 

a  Not  included  in  sample. 

Sample  13775  was  measured  at  the  face  of  first  butt  left  entry. 

N'otes. — At  the  time  of  sampling  the  coal  was  undercut  with  chain  machines  in 
the  bottom  part  of  the  seam  and  shot  down  with  a  permissible  explosive.  The  tipple 
had  no  storage  bins.  The  entire  output  was  shipped  as  run-of-mine.  There  were 
three  loading  tracks  with  a  capacity  for  75  railroad  cars. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine,  see  Bureau 
of  Mines  Bull.  22,  1914,  pp.  261,  993,  994. 

Jenkin-iones.     P0CAHONTA.S  Nos.  6,  6B,  and  7A  Mines. 

Sample. — Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  14185,  14186, 
14187,  14188,  14189,  and  14190  (p.  116.) 

Mine. — Pocahontas  Nos.  6,  6B,  and  7A;  Norfolk  &  Western  district;  drift  mines; 
No.  6  mine  is  at  Jenkinjones,  on  the  Tug  Fork  branch  ot  the  Norfolk  &  Western  Rail- 
way, and  No.  6B  and  No.  7 A  are  one-half  mile  south  of  Jenkinjones. 

Coal  bed. — Pocahontas  No.  3.  Carboniferous  (Pottsville)  age,  Pocahontas  formation. 
Average  thickness,  10  feet.  Roof,  dark  shale,  which  is  smooth  and  does  not  mix 
•  with  the  coal  when  mining.  Floor,  smooth  hard  shale,  which  does  not  adhere  to  the 
coal.    Cover,  approximately  300  feet. 
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The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  J.  J.  Rutledge, 
G.  H.  Deike,  and  D.  J.  Price  on  June  26,  1912,  as  described  below: 

Sectioiis  of  coal  bed  in  Focahonlas  Nos.  6,  6B,  and  7 A  mines. 


Section 

I>aboratory  No. 

Roof,  dark  shale. 

Coal 

Gray  coal  to  sulphur 

Coal 

Mother  coal 

Coal,  bony 

Coal 

Coal,  bony 

Coal 

Coal,  gray 

Coal ,  bony 

Coal 

Coal,  bony i   «  0 

Coal 

Floor,  light  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled :      s    llj 


A 

B 

C 

D 

14185 

14186 

11187 

14189 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

1      6 

2      8 

2    10 

3      3 

0        i^ 

0        h 

0        4 

1      6 

0      b 

0       1 

a'o       4i 

a  0      44 

0      9 

0      oA 

0      4 

0      9 

aO      3J 

aO        2 

aO      2i 

0     n 

0      4 

0      6 

0      8 

0     n 

0      1 

0        i 

aO      2i 

aO      6 

1     10 

2      34 

1       5 

6       2 

oO      3 

aO      3 

«0        i 

oO      6 

2     10 

2     10 

4      2 

4      4 

9      6 

10      2J 

10      6^ 

9      4 

s  m 

9      2i 

9      5 

8     10 

E 
14190 

Ft.    in. 
3      0 


aO 
0 

3J 
8^ 

0 
«3 

5 
5 

7 
7 

10 

a  Not  included  in  sample. 

Section  A  (sample  14185)  was  measured  at  the  face  of  the  main  heading  of  No.  6 
mine,  250  feet  west  of  the  mine  mouth. 

Section  B  (sample  14186)  was  measured  at  the  face  of  the  aircourse  of  No.  6  mine, 
250  feet  from  the  mine  mouth. 

Section  C  (sample  14187)  was  measured  at  the  face  of  the  main  heading  of  G-B 
mine,  500  feet  from  the  mine  mouth. 

Section  D  (sample  14189)  was  measured  at  the  face  of  the  first  right  cross  heading 
of  No.  6-B  mine,  350  feet  from  the  mine  mouth. 

Section  E  (sample  14190)  was  measured  at  the  face  of  the  main  heading  of  Poca- 
hontas No.  7-A  mine,  120  feet  from  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  face  samples  14185,  14186,  and  14187. 
An  ultimate  analysis  of  this  sample  is  given  under  laboratory  No.  14188. 

Notes. — Both  No.  6  and  No.  7A  mines  are  new  and  are  opened  by  drift  entries. 
The  room-and-pillar  system  of  mining  is  used.  At  the  time  of  sampling  the  coal  was 
undercut  by  electric  machinos  and  shot  down  with  FFF  black  powder.  The  tipple 
was  a  temporary  structure,  the  permanent  plant  being  in  course  of  construction. 
No.  6  mine  had  a  daily  output  of  75  tons;  No.  6B  mine  of  400  tons,  and  No.  7A  was 
not  shipping. 

Leckie.     Leckie  No.  1  and  No.  2  Mines. 

Sample. — Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  14271,  14272, 
14273,  14274,  14275,  14276,  14277,  14278,  14279,  14280,  14281,  and  14282(pp. 116-117). 

Mine. — Leckie  No.  1  and  No.  2;  Norfolk  &  Western  district;  drift  mines  one-half 
mile  east  of  Leckie  on  the  Tug  Fork  branch  of  the  Norfolk  &  Western  Railway. 

Coal  bed. — Pocahontas  No.  3.  Carboniferous  (Pottsville)  age,  Pocahontas  forma- 
tion. Average  thickness,  7  feet  6  inches;  dip,  about  1^  per  cent  northwest.  Roof, 
dark  shale  about  9  inches  thick,  above  which  is  a  strcfhgcap  rock;  floor,  hard,  smooth 
clay.  The  material  from  the  floor  did  not  become  mixed  with  the  coal  when  mining, 
buta  small  amount  of  the  shale  from  the  roof  fell  with  the  coal.     Cover,  150  to  200  feet. 

The  bed  was  measured  and  sampled  at  five  points  in  the  No.  1  mine  byG.  H.  Deike 
on  July  6,  1912,  as  described  below: 
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Section !  A 

Laboratory  No !  14271 

Roof,  shale.                                                                   j  Ft.  in. 

Coal 0  10 

"Sulphur"  band I  oO  j 

Coal I  1  10* 

Coal,  gray [  ..  .. 

Mother  coal |  . .  . . 

Coal ..  .. 

Coal,  bony '  oo  3^ 

Coal 1  6 

Coal,  gray I  0  ^ 

Coal I  ..  .. 

Coal,  gray I  ..  .. 

Coal 3  7 

Mother  coal '  . .  . . 

Coal ..  .. 

Floor,  clay. 

Thicknes.s  of  bed '■  8  2{ 

Thickness  of  coal  sampled ..J  7  10 


B 

14272 

Ft.  in. 

0  10 
o  0      1 

1  10 


2 
0 
0 
0 
1 
0 
0 


8      li 


c 

14273 

Ft. 

tn. 

0 

10 

oO 

1 

1 

^ 

0 

6 

n 

-; 

a  0 

2  I 

1 
n 

li 

0 

4 

'2 

0 

7 

10* 

' 

'i 

D 

14274 

Ft.  in. 

0    11 


a  0 
1 
0 


0 

a  0 


E 
14275 
Ft.  in. 

0  10 
aO      IJ 

1  .5 

'6    'i 

0  4 
a  0       4 

1  ,■) 


7      3 
6     10* 


0      1 
2      9 


7      4i 
6    Hi 


a  Not  included  in  sample. 

Section  A  (sample  14271)  was  measured  at  the  face  of  room  1,  off  Monkey  heading, 
1,700  feet  west  of  the  mine  mouth. 

Section  B  (sample  14272)  was  measured  at  the  face  of  Monkey  heading,  1,900 
feet  west  of  the  mine  mouth. 

Section  C  (sample  14273)  was  measured  at  the  face  of  Kick-hack  heading,  1,250 
feet  northwest  of  the  mine  mouth. 

Section  D  (sample  14274)  was  measured  on  a  chain  pillar  of  first  right  heading,  650 
feet  north  of  the  mine  mouth. 

Section  E  (sample  14275)  was  measured  on  the  pillar  at  the  mouth  of  room  1,  off 
second  right  heading,  950  feet  northwest  of  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  face  samples  14271  to  14275,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14276. 

The  bed  was  measured  and  sampled  at  five  points  in  the  No.  2  mine  by  H.  I.  Smith 
on  July  6,  1912,  as  described  below: 

Sections  of  coal  bed  in  Leckie  No.  2  mine. 


Section [       A 

Laboratory  No j     14277 

Roof,  "draw  slate."  1     Ft.  in 

Blockycoal ..     ., 

Coal 

"Sulphur"  band 

Coal 

Coal,  gray 

Coal 

Bone 

Coal 

Coal,  gray 

Coal 

Coal,  gray 

Mother  coal 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


1 

a  0 

1 


60 
4 


B 

14278 
Ft.  in. 


0 

0 

60 

'6 
1 
bO 
1 
1 


1     10 


C 

^        1 

14279 

14280 

Ft. 

in. 

Ft.  in. 

0 

1 

0   1 

0 

10 

0  9 

60 

1 

60   1 

1 

9 

2   1 

6' 6 

5 

6'6  '4 

1 

K 

1   8 

0 

4 

0   3 

0 

4 

0   8 
0   4 

0 

i 

5 

2 

i  8 

8 

0 

7  11 

7 

6 

7   6 

o  Too  brittle  to  exclude. 


b  Not  included  in  sample. 


E 
14281 
Ft.  in. 


0 
0 

60  ; 

1  1 

0  4 

0  6 
60  6 

1  10 
0  4 


Section  A  (sample  14277)  was  measured  at  the  face  of  room  17  off  the  first  right  air 
course,  100  feet  from  the  outcrop. 

Section  B  (sample  14278)  was  measured  at  the  working  face. 

Section  C  (sample  14279)  was  measured  at  the  face  of  the  main  straight  entry,  600 
feet  southeast  of  the  mine  mouth. 
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Section  D  (sample  14280)  was  measured  at  the  face  of  room  5  off  the  diagoual  entry. 

Section  E  (sample  14281)  was  measured  at  the  face  of  the  first  left  entry,  1,300  feet 
from  the  mine  mouth. 

A  composite  sample  was  made  from  face  samples  14277  to  14281,  inclusive.  The 
result  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14282. 

Notes. — The  Leckie  No.  1  and  No.  2  mines  are  opened  by  drift  entries  and  the  coal 
mined  by  the  room-and-pillar  system.  At  the  time  the  mines  were  visited  electric 
chain  machines  were  used  in  No.  1  mine  for  undercutting  the  coal  and  permissible 
explosives  for  breaking  the  coal.  Daily  output,  450  tons.  About  30  per  cent  of  the 
coal  was  obtained  from  advance  workings.  There  was  approximately  25  acres  of 
unmined  coal  tributary  to  this  entry.  Coal-cutting  machines  were  not  used  in  No.  2 
mine.  Permissible  explosives  were  used  for  breaking  the  coal.  The  capacity  of 
No.  2  mine  was  450  tons  per  day.  A  large  part  of  the  coal  was  obtained  from  advance 
Workings.  There  was  approximately  35  acres  of  coal  tributary  to  this  mine.  All 
the  coal  from  both  mines  was  shipped  as  run-of-mine.  Pickers  were  employed  on 
the  cars  in  loading.  There  was  one  loading  track  with  a  capacity  for  20  empty 
and  30  loaded  cars. 

RODERFIELD.       DaVY-PoCAHONTAS    No.    1    AND    No.   2    MiNES. 

Sample. — Seniibituniinous  coal;  Pocahontas  field;  analyses  Nos.  14262,  14263,  14264, 
14266,  14267,  and  14268  (p.  117). 

Mine. — Davy-Pocahontas  No.  1  and  No.  2;  Norfolk  &  Western  district;  drift  mines. 
No.  1  mine  is  1|  miles  and  No.  2  mine  2  miles  east  of  Roderfield  on  the  Spice  Creek 
branch  of  the  Norfolk  &  Western  Railway. 

Coal  bed. — No.  1  mine  is  in  the  War  Creek  bed.  Carboniferous  age,  Pottsville  forma- 
tion. Average  thickness  of  bed,  6  feet.  The  roof  is  sandstone,  to  which  a  small  amount 
of  coal  adheres.  Floor,  sandstone.  No.  2  mine  is  in  the  Davy  bed,  Carboniferous 
age,  Pottsxdlle  formation.  Average  tliickness  of  bed,  3  feet  6  inches.  Roof,  smooth 
sandstone;  floor,  black  carbonaceous  shale  wliich  is  hard  and  smooth.  Material  from 
the  floor  occasionally  becomes  mixed  with  the  coal  in  mining.  Cover  at  No.  2 
mine,  200  to  300  feet. 

The  coal  bed  in  No.  1  mine  was  measured  and  sampled  at  three  points  in  the  mine 
by  H.  I.  Smith  on  July  5,  1912,  and  the  bed  in  No.  2  mine  was  measured  and  sampled 
at  tlu"ee  i)oints  by  G.  H.  Deike  on  July  5,  1912,  as  described  below: 

Sections  of  coal  bed  in  Davy-Focahontas  No.  1  mine. 


Sect  ion 

Laboratory  No 

Roof,  sandstone. 

Coal 

"  Sulphur  "  band 

Coal 

Coal,  gray 

Coal 

Mother  coal  and  "sulphur" 

Coal 

Mother  coal  and  "sulphur" 

Coal 

Coal,  bony 

Coal,  very  soft 

Coal 

Coal,  bony 

Floor,  sandy  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled  . . 


A 
14266 
Ft.    in. 
0      9 

B 

14267 

Ft.    in. 

1      1 

6  "5 

0  8 

1  4 

'6  '5 

0      6i 

0  i 

1  9 

06     '5 

0  1 

1  11 
oO      3 

ab      7 

'2     "3^ 
aO      2 

•6      1 
5      5 

t     Ti 

0 

14268 

Ft.  in. 

0  Si 

"O  i 

0  4 

0  i 

0  1 

0  1 

1  2 

0  7| 

"0  5 

"2  "0 

oO  4 

5  8i 

4  lOf 


a  Not  included  in  sample. 


Section  A  (sample  14266)  was  measured  at  the  face  of  room  3,  off  entry  2. 
Section  B  (sample  14267)  was  measured  at  the  face  of  entry  2,  opposite  room  9 
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Section  C  (sainj)le  14:168)  was  measured  al  the  face  of  entry  7,  at  the  mouth  of  room  15. 

A  composite  sample  was  made  by  mixing  face  samples  14266,  14267,  and  14268. 

The  results  of  an  idtimate  analysis  of  this  sample  are  given  imder  laboratory  No.  14269. 

Sections  of  coal  bed  in  Davij-Pocahoulas  No.  2  mine. 


Section 

Laboratory  No 

Roof,  sandstone. 

Coal 

Mother  coal 

Coal 

Coal,  gray 

Mother  coal 

Coal 

Coal,  gray 

"Sulphur"  band 

Coal 

Shale,  hard 

Coal 

Shale,  soft,  blofk 

Floor,  sandy  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

14262 

14263 

Ft.    in. 

Ft.    in. 

0   3 

0   i 

2  lOi 

0  11 

0      4 

0   3 

0   1 

'6  '7 

oO   2 

°o  u 

0   2 

0   2 

oO   6 

aO   6 

3   8^ 

2  llj 

3   i 

2  -41 

c 

14264 
Ft.   in. 


1      1 

0      1 


a  0 
1 

aO 
0 

oO 

3 
2 


6i 
lOi 


a  Not  included  in  sample. 

Section  A  (santple  14262)  was  measured  at  the  face  of  room  5,  left  entry  1 ,  500  feet 
southwest  of  the  mine  mouth. 

Section  B  (sample  14263)  was  measured  at  the  face  of  the  first  left  air  course,  600  feet 
southwest  of  the  mine  mouth. 

Section  C  (sample  14264)  was  measured  at  the  face  of  the  main  heading,  600  feet  west 
of  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  face  samples  14262,  14263,  and  14264. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No. 
14265. 

Notes. — No.  1  mine  is  opened  by  a  drift  entry.  The  coal  is  mined  by  irregular  tun- 
neling intended  for  the  room-and- pillar  system.  The  mine  is  not  well  laid  out.  At 
the  time  of  sampling  coal  cutters  were  not  used.  No.  2  mine  was  new;  the  main  entry 
was  about  600  feet  long.  At  the  time  of  sampling  the  work  was  largely  development. 
Electric  chain  coal  cutters  were  used  for  undercutting  the  coal.  Black  powder  waa 
used  for  breaking  the  coal  in  both  mines  and  also  for  taking  up  the  floor.  AU  of  the 
coal  from  No.  1  mine  was  shipped  as  run-of-mine.  The  coal  from  No.  2  mine  waa 
passed  over  bar  screens  with  spaces  IJ  inches  wide.  Sixty  per  cent  of  the  coal  passed 
through  tliis  screen.  Pickers  were  employed  on  the  cars  in  loading.  The  coal  on 
the  cars  was  very  clean;  the  lumps  were  large  and  had  a  good  appearance.  There 
were  two  loading  tracks  with  a  capacity  for  20  empty  and  20  loaded  cars.  Daily  output 
of  No.  1  mine,  150  tons;  of  No.  2  mine,  80  tons.  There  was  approximately  1,000  acres 
of  unmined  coal  tributary  to  these  mines. 


ROLFE.       ROLFE    MiNE. 

Sample. — Semibituminous  coal,  Pocahontas  field ;  analyses  Nos.  14394,  14395,  14396, 
14397,  14398,  and  14400  (p.  117). 

Mine. — Rolfe;  Norfolk  &  Western  district;  a  drift  mine  at  Rolfe  on  the  North  Fork 
branch  of  the  Norfolk  &  Western  Railway,  3  miles  from  North  Fork. 

Coal  bed. — Pocahontas  No.  3.  Carboniferous  age,  Pottsville  formation.  Average 
thickness,  about  5  feet  2  inches.  The  coal  bed  is  practically  horizontal.  The  roof 
consists  of  a  "draw-slate"'  2  inches  thick,  which  falls  with  the  coal;  above  the  "  draw- 
slate"  is  a  hard  smooth  shale.  The  floor  is  a  hard  smooth  shale  which  does  not  become 
47664°— Bull.  85—14 24 
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mixed  with  the  coal  in  mining.  There  is  a  streak  of  bony  coal  about  1  foot  from 
the  top  of  the  bed,  which  is  rather  persistent  throughout  the  mine.  This  is  excluded 
in  the  sections  given  below. 

The  coal  bed  was  measured  and  sampled  at  six  points  in  the  mine  by  E.  B.  Sutton 
and  H.  I.  Smith,  June  25,  1912,  as  described  below: 

Sections  of  coal  bed  in  Rolfe  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Bone 

Coal 

Coal,  gray 

Coal,  gray,  bony 

Coal '. 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

B 

C 

D 

E 

14394 

14395 

14396 

14397 

14398 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

1   3 

1   4 

1   4 

1   2 

1   IJ 

aO   4 

oO   3 

oO   4 

oO   2 

oO   2J 

1   1 

1   1 

1   1 

1   1 

1   2 

0   4 

0   4 

0  4 

a'o     "a 

o6  '4 

2   3 

2   1 

2   1 

2   3J 

2   3J 

5   3 

5   1 

5   2 

5    i 

5   IJ 

4  11 

4  10 

4  10 

4   6i 

4   7 

F 

14400 
Ft.  in. 

1  2 

oO  2 

1  0 

a'o  4 

2  2 


o  Not  included  in  sample. 

Section  A  (sample  14394)  was  measured  at  the  face  of  B-2  butt  entry  off  the  B 
entry,  5,800  feet  northwest  of  the  mine  mouth. 

Section  B  (sample  14395")  was  measured  at  the  face  of  B-1  butt  entry  off  the  B 
entrj',  6,250  feet  northwest  of  the  mine  mouth. 

Section  C  (sample  14396)  was  measured  at  the  face  of  the  left  boundary  heading, 
6,200  feet  northwest  of  the  mine  mouth. 

Section  D  (sample  14397)  was  measured  at  the  face  of  room  15  off  3-A  entry  off  right 
entry  1,  5.100  feet  northeast  of  the  mine  mouth. 

Section  E  (sample  14398)  was  measured  at  the  face  of  room  18  off  2-A  entry  off 
right  entry  2,  5,000  feet  northeast  of  the  mine  mouth. 

Section  F  (sample  14400)  was  measured  on  the  pillar  of  room  4  off  right  entry  1, 
4,200  feet  east  of  the  drift  mouth. 

A  composite  sample  was  made  by  mixing  samples  14394  to  14398,  inclusive.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14399. 

Notes. — The  Rolfe  mine  is  opened  by  drift  entries  and  the  coal  mined  by  theroom- 
and-pillar  system.  At  the  time  the  mine  was  visited  the  coal  was  undercut  by  electric 
chain  cutters  and  broken  do^vn  with  FFFF  black  powder.  FFF  black  powder  was 
used  for  brushing  the  roof.  All  of  the  coal  was  shipped  as  run-of-mine  and  pickers 
were  employed  on  the  cars  in  loading.  The  lumps  were  fairly  large,  ranging  from 
6  to  12  inch  cubes.  There  were  two  loading  tracks  with  a  capacity  for  22  empty  and 
45  loaded  cars.  There  were  no  storage  bins.  Daily  output,  700  tons  with  a  maximum 
day's  run  of  875  tons.     All  of  the  coal  was  from  advance  workings. 

SUSANA.       YUKON-POCAHONTAS. 


Sample. — Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  14425,  14426, 
14427,  14428,  and  14429  (p.  118). 

Mine. — Yukon-Pocahontas,  Norfolk  &  Western  district;  a  drift  mine  one-fourth  mile 
west  of  Susana  station  (Yukon  post  office)  on  the  Norfolk  &  Western  Railway. 

Coal  bed. — War  Creek.  Carboniferous  age,  Potts\-ille  formation.  Average  thickness, 
about  5  feet  3  inches.  Dip,  1^  per  cent  to  the  northwest.  Roof,  shale;  floor,  bony 
coal  15  inches  to  30  inches  thick,  underlain  with  sandstone. 

The  coal  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  H.  1.  Smith 
and  E.  B.  Sutton,  June  28,  1912,  as  described  below; 
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Section . .". 

Laboratory  No 

Roof,  shale. 

Coal  and  mother  coal . 

Coal 

Bone 

Coal. 


"Sulphur"  band |    Streak. 


Coal. 

Bone 

Floor,  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

B 

C 

n 

14425 

14426 

14427 

14428 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.     in. 

oO    IJ 

-o-i 

aQ      2 

0  iij 

0    9 

1    i 

Streak. 

Streak. 

Streak. 

3    4 

1  10' 

2    7 

4      1 

«1    4 

ol    3J 

«1    8i 

aO     10 

5    9 

4      h 

5    44 

5      1 

4    3i 

2    8* 

3    8 

4      1 

E 
14429 
Ft.    in. 

oO    3J 


2 

0 

1 

al 


5    3 
3  lU 


a  Not  included  in  sample. 


Sectiou  A  (8am}>le  14425)  was  measured  on  a  jiillar  of  the  third  right  cross-cut  off 
the  main  entry,  at  the  last  break-through,  1,200  feet  northwest  of  the  old  opening. 

Section  B  (sample  14426)  was  measured  at  the  face  of  room  24  off  the  main  air  course, 
1,700  feet  southwest  of  the  main  opening. 

Section  C  (sample  14427)  was  measured  at  the  face  of  the  main  entry,  1,850  feet 
eouthwest  of  the  main  opening. 

Section  D  (sample  14428)  was  measured  at  the  face  of  room  7  off  the  main  air  course, 
850  feet  southwest  of  the  main  opening. 

Section  E  (sample  14429)  v/as  measured  at  the  face  of  room  14  off  the  main  air  course, 
1,100  feet  southwest  of  the  main  opening. 

A  composite  sample  was  made  by  mixing  face  samples  14420  to  14429,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sam])le  are  given  under  laboratory  No.  14430. 

Notes. — The  Yukon-Pocahontas  mine  is  opened  by  drift  entries  and  the  coal  mined 
by  the  room-and-pillar  system.  At  the  time  the  mine  was  visited  all  of  the  coal  was 
mined  by  hand.  FFF  black  blasting  powder  was  used  for  breaking  the  coal.  None 
of  the  coal  was  shipped  as  run-of-mine.  The  screening  plant  was  equipped  with 
screens  for  producing  4-inch,  1^-inch,  and  f-inch  coal.  Pickers  were  employed  on 
the  car  in  loading  and  also  at  a  traveling  belt.  The  coal  lumps  were  large  and  had  a 
good  appearance.  There  were  four  loading  tracks  with  a  capacity  for  40  empty  and 
35  loaded  cars.  The  mine  had  a  daily  output  of  400  tons,  practically  all  of  which  was 
from  advance  workings.  The  maximum  capacity  of  the  mine  was  about  575  tons  per 
day.     There  was  about  4,000  acres  of  unmined  coal  tributary  to  this  mine. 

Maybeury.     Norfolk  Mine. 

Sample. — Semibitumiuous  coal;  Pocahontas  field;  analyses  Nos.  11247  and  11780 
(p.  119). 

Mine. — Norfolk,  a  drift  mine  2  miles  from  Maybeury,  on  the  Norfolk  &  Western 
Railway. 

Coal  bed. — Pocahontas  No.  3.  Carboniferous  (Pennsylvanian)  age,  Pocahontas  for- 
mation.    The  bed  is  about  8^  feet  thick  and  lies  nearly  horizontal. 

Two  car  samples  of  coal  from  this  mine  were  taken  by  E.  R.  Linkenhoker  as  the 
cars  were  being  unloaded  at  the  Bureau  of  Mines  testing  station  at  Pittsburgh,  on 
November  28,  1910,  and  March  2,  1911,  respectively. 

Samples  11247  and  11780  each  represent  a  car  load  of  |-inch  to  1^-inch  nut  coal. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine,  see  Bureau 
of  Mines  Bull.  22,  1913,  pp.  265,  1001. 
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War.     John's  Branch  Mine. 

Sample. — Semibitumiiious  coal;  Pocahontas  field;  analyses  Nos.  14468,  14469, 
14470,  14471,  and  14472  (p.  119). 

Mine. — John's  Branch,  Norfolk  &  Western  district;  a  drift  mine  1  mile  south  of  War 
on  the  Dry  Fork  branch  of  the  Norfolk  &  Western  Railway. 

Coal  bed. — War  Creek.  Carboniferous  age,  Pottsville  formation.  Average  thickness, 
3  feet  10  inches.  The  coal  bed  is  practically  horizontal.  Roof,  4  inches  of  "draw 
elate,"  which  jiarts  easily  from  the  coal.  Above  the  "draw  slate"  is  a  main  cap 
rock.     Floor,  sandstone. 

The  coal  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  H.I.  Smith 
and  E.  B.  Sutton,  June  29,  1912,  as  described  below: 

Sections  of  coal  bed  in  John's  Branch  mine. 


Sect  ion 

Laboratory  No 

Roof,  "draw  slate." 

Coal 

Coal,  gray 

Coal,  bony 

Coal 

Mother  coal  and  "  sulphiir  " . . 

Coal 

Coal,  bony 

Floor,  shale,  coal,  and  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


a.  Not  included  in  sample. 

Section  A  (sample  14468)  was  measured  at  the  face  of  the  main  entry,  800  feet  from 
the  mine  mouth. 

Section  B  (sample  14469)  was  measured  at  the  face  of  heading  3  off  the  right  entry. 

Section  C  (sample  14470)  was  measured  at  the  face  of  room  4  off  the  fu-st  left  air 
course. 

Section  D  (sample  14471)  was  measured  at  the  face  of  the  first  right  butt  entry  off 
left  entry  2. 

A  composite  sample  was  made  by  mixing  face  samples  14468  to  14471,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No. 
14472. 

Notes. — The  John's  Branch  mine  is  opened  by  drift  entries  and  the  coal  mined  by 
the  room-and-pillar  system.  At  the  time  of  sampling  all  the  mining  was  done  by 
hand  and  the  coal  broken  with  FFF  black  powder.  All  of  the  coal  was  shipped  as 
run-of-mme.  There  was  no  screening  plant.  Pickers  were  employed  on  the  car  in 
loading.  The  lumps  of  coal  were  large  and  had  a  good  appearance.  The  loading 
tracks  had  a  capacity  of  15  empty  and  15  loaded  cars.     Daily  output,  125  tons. 

War.    War  Creek  Mine. 


Sample. — Semibitumiiious  coal;  Pocahontas  field;  analyses  Nos.  14405,  14406, 
14407,  and  14408  (p.  119). 

Jfi?ie.— War  Creek,  Norfolk  &  Western  district;  a  drift  mine  at  War,  on  the  Dry 
Fork  branch  of  the  Norfolk  &  Western  Railway. 

Coal  bed. — War  Creek.  Carboniferous  age,  Pottsville  formation.  Average  thick- 
ness, 4  feet.  Roof,  smooth  shale,  10  feet  thick,  which  does  not  fall  when  the  coal  is 
mined.     Floor,  soft  sandstone. 

The  coal  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  H.  I. 
Smith  and  E.  B.  Sutton  on  June  30,  1912,  as  described  below: 
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Section 

Laboratory  No , 

Roof,  shale. 

Coal,  bony 

Coal 

Mother  coal  and  "sulphur" 

Coal 

Mother  coal  and  "sulphur" 

Coal 

Coal,  bony 

Floor,  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled . . 


A 

B 

14405 

144(X5 

Ft.  in. 

Ft.   in. 

0  3i 

0  2h 

0   8 

n  h 

1  9J 

1   1 

0   J 

0    A 

1  1 

1   3 

0  IJ 

0   7i 

3  4 

3  11 

3  4 

3  11 

c 

14407 
Ft.   in. 


3      0 
3      0 


Section  A  (sample  14405)  wa.s  measured  at  the  face  of  the  fiMirth  left  cross  entry 
off  the  main  entry. 

Section  B  (sample  14406)  was  measured  at  the  face  of  the  main  entry,  1,200  feet 
from  the  mine  mouth. 

Section  C  (sample  14407)  was  measur'xl  at  the  face  of  room  4  off  the  main  air  course, 
aboiit  1,000  feet  from  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  face  samples  14405,  14406,  and  14407. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14408. 

Notes. — The  War  Creek  mine  is  opened  by  drift  entries  and  the  coal  mined  by 
the  room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  by  hand 
and  in  some  places  was  cut  at  the  top  of  the  bed.  FFF  black  blasting  powder  was 
used  both  for  breaking  the  coal  and  for  brushing  the  roof.  All  of  the  coal  was  shipped 
as  run-of-mine.  Pickers  were  employed  on  the  car  in  loading.  The  coal  had 
a  good  appearance  when  loaded,  the  lumps  being  fairly  large.  There  was  one  loading 
track  with  a  capacity  for  a  number  of  cars.  Daily  output,  50  tons.  There  was  about 
1,000  acres  of  land  tributary  to  this  mine.  The  War  Creek  mine  is  comparatively 
new. 

Welch.     Oregon  No.  2  and  No.  3  Mines. 

Sample. — Semibituminouscoal;  Pocahontas  field ;  analyses  Nos.  14212. 14213, 14214, 
14215,  14216,  and  14217  (p.  120). 

Mine. — Oregon  No.  2  and  No.  3;  Norfolk  &  Western  district;  drift  mines,  2  miles 
westof  Welch,  Hemphill  Township,  with  railroad  connections  to  the  Norfolk  &  Wes- 
tern Railway. 

Coal  bed. — Pocahontas  No.  4.  Carboniferous  age,  Pottsville  formation.  Average 
thickness,  3  feet  6  inches;  the  bed  is  practically  horizontal.  The  roof  is  a  dark,  hard, 
smooth,  sandy  shale,  and  does  not  fall  immediately  after  the  coal  is  taken  out.  Floor, 
hard,  smooth  sandstone.  Material  from  the  roof  and  from  the  floor  does  not  become 
mixed  with  the  coal  when  mined.     Cover,  150  to  450  feet. 

The  coal  bed  was  measured  and  sampled  at  five  points  in  the  mines  by  G.  H.  Deike 
on  June  30,  1912,  as  described  below; 

Sections  of  coal  bed  in  Oregon  No.  2  and  No.  S  mines. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Gray  coal,  hard 

Coai 

Floor,  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


Section  A  (sample  14212)  was  measured  at  the  face  of  main  entry,  3,000  feet  south- 
west of  mouth  of  No.  3  mine. 
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Section  B  (sample  14213)  was  measured  at  the  face  of  room  16  off  fourth  left  entrj', 
2,000  feet  south  of  mouth  of  No.  3  mine. 

Section  C  (sample  14214)  was  measm-ed  on  tlie  pillar  of  room  1,  off  first  left  entry, 
800  feet  southeast  of  mouth  of  No.  3  mine. 

Section  D  (sample  14215)  was  measured  at  the  face  of  the  main  entry,  4,000  feet 
south  of  mouth  of  No.  2  mine. 

Section  E  (sample  14216)  was  measured  on  the  rib  of  room  11,  off  the  air  course, 
100  feet  from  the  face  and  3,500  feet  southeast  of  mouth  of  No.  2  mine. 

A  composite  sample  was  made  by  mixinor  samples  14212  to  14216,  inclusive.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14217. 

Notes. — The  Oregon  mines  are  opened  by  drift  and  worked  by  the  room-and-pillar 
system  of  mining.  At  the  time  of  sampling,  the  coal  was  undercut  by  compressed 
air  punchers  and  shot  down  with  FFF  black  powder.  Permissible  explosives  were 
used  for  brushing  the  roof.  The  tipple  was  equipped  ^vith  a  shaking  screen  5  by  24 
feet  with  3-inch  holes.  Fifty  per  cent  of  the  coal  passed  through  the  screens.  About 
50  per  cent  of  the  coal  was  shipped  as  run-of-mine.  The  coal  had  a  good  appearance 
when  loaded  on  the  cars.  There  were  two  loading  tracks  with  a  capacity  of  25  empty 
and  20  loaded  cars.  There  was  about  1,800  acres  of  immined  land  tributary  to  this 
mine.  Forty  per  cent  of  the  coal  was  taken  out  in  advance  workings.  The  capacity 
of  the  mines  was  450  tons  a  day  with  a  maximum  day's  run  of  about  800  tons. 

Welch.     Standard  Pocahontas  ]\Iixe. 

iSampIe. — Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  12512  and  12513 
(p.  120). 

^fine. — Standard  Pocahontas;  Norfolk  &  Western  district;  the  mine  is  opened  by 
a  shaft  370  feet  deep  and  is  2  miles  west  of  Welch  on  the  Norfolk  &  \Vestem  Railway. 

Coal  bed. — Pocahontas  No.  3  bed.  Carboniferous  age,  Pocahontas  formation.  Thick- 
ness, 4  feet  7  inches  to  6  feet.  There  is  a  characteristic  bone  parting  2  to  5  inches  thick 
near  the  middle  of  the  bed.  Roof,  "draw  slate,"  overlain  by  3  feet  of  black  shale. 
Particles  of  the  roof  did  not  mix  with  the  coal  in  loading.  Floor,  hard,  smooth,  sandy 
clay.     Cover,  about  375  feet. 

The  coal  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  T.  Ryan 
on  August  8,  1911,  as  described  below: 

Sections  of  coal  bed  in  Standard  Pocahontas  mine. 

Section A               B 

Laboratory  No 12512          12513 

Koof,  shale.  Ft.  in.     Ft.    in. 

Coal  laminated  with  mother  coal 0  6|          0      3i 

"Sulphur" '  0       I          .... 

Coal I  0  9i          in 

Bone \  "0  i         "0      2* 

Coal , !  0  3i 

Mother  coal '  0      1 

Coal I  2  10 

Shale - 0       i 

Coal '  0      U 

Floor,  sandv  clay.  I 

Thickness  of  bed !  5       5          4    11 

Thickness  of  coal  sampled j  4     8|         4     SJ 

a  Not  included  in  sample. 

Section  A  (sample  12512)  wa.s  measured  at  the  face  of  the  main  entry  in  No.  2  shaft, 
85  feet  from  tlie  bottom  of  the  shaft. 

Section  B  (sample  12513)  was  measured  at  the  face  of  entry  driven  from  No.  I  shaft 
to  connect  with  No.  2  shaft,  about  120  feet  from  the  bottom  of  No.  1  shaft. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  pmicher  machines  and 
blasted  down  with  permissible  explosives.  The  machine  cuttings  were  loaded  out 
with  the  coal.  The  entire  future  output  of  the  mine  will  be  from  advan<.>ed  work  as 
this  is  a  new  development. 
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MoNONGAH.    Mine  No.  63. 

5ampZe.— Bituminous  coal;  analyses  Nos.  11429,  11430,  11431,  and  11432  (p.  121). 

Mine. — No.  63.  (formerly  No.  8)  Monongahela  district;  a  slope  mine  at  Monongah, 
on  the  main  line  of  the  Baltimore  and  Ohio  Railroad. 

Coal  bed. — Pittsbiu-gh.  Carboniferous  age,  Monongahela  formation;  average  thick- 
ness 7  feet;  dip  about  3°  northwest;  roof,  dark  shale  2  to  8  feet  thick  with  sandstone 
cap  rock;  floor,  fire  clay;  cover  at  points  of  sampling,  200  to  400  feet. 

The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  J.  J.  Rutledge  on 
December  19,  1910,  as  described  below: 

Sections  of  coal  bed  in  No.  63  mine,  at  Monongah. 

Section 

Laboratory  No 

Roof,  shale. 

Coal 

"Sulphur"  band 

Coal 

Coal,  bony .". . 

Coal 

Coal,  bonv 

Coal " 

Coal,  bony 

Coal 

"Sulphur"  band 

Coal 

"Sulphur"  band 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 

a  Not  included  In  sample. 

Section  A  (sample  11429)  was  measured  at  the  face  of  room  14,  off  left  entry  3  off 
north  entry  2,  about  2,700  feet  northwest  of  the  mouth  of  the  main  slope. 

Section  B  (sample  11430)  was  measured  at  the  face  of  room  14  off  left  entry  4  off 
north  entry  2,  about  3,200  feet  northwest  of  the  mouth  of  the  main  slope. 

Section  C  (sample  11431)  was  measured  at  the  face  of  room  18  off  left  entry  2  off 
north  entry  2,  about  2,650  feet  from  the  mouth  of  the  main  slope. 

Section  D  (sample  11432)  was  measured  at  the  face  of  room  30  off  left  entry  1,  off 
north  entry  2,  about  2,900  feet  northwest  from  the  mouth  of  the  main  slope. 

A  composite  sample  was  made  by  mixing  face  samples  11429  to  11432,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No. 
11433. 

Notes. — Coal  hard  and  blocky  and  used  largely  for  firing  locomotives,  by-producta 
and  lake  shipments;  some  coke  was  made  from  the  screenings  at  the  mine.  There 
were  three  loading  tracks  with  capacity  for  60  to  75  cars.  The  coal  was  mined  by  the 
room-aud-pillar  system  with  modified  panel  system;  permissible  explosives  were 
used  exclusively;  the  coal  was  undercut  with  electric  chain  machines;  daily  output, 
800  to  1,000  tons. 

Montana  Station.     Parker  Run  Mine. 

SampZe.— Bituminous  coal;  analyses  Nos.  15067,  15068,  15069,  15070,  15071,  and 
15072  (p.  121). 

Mine. — Parker  Run;  Monongahela  district;  a  drift  mine  one-fourth  of  a  mile  north 
of  Montana  station  on  the  Baltimore  &  Ohio  Railroad . 

Coal  bed. — Known  as  the  Sewickley.  Carboniferous  age,  Monongahela  formation. 
Thickness,  5  feet  6  inches  to  6  feet ;  average,  5  feet  9  inches.  The  character  of  the  seam 
is  fairly  regular,  though  there  are  some  sulphur  balls  and  occasional  clay  binders. 
Roof,  smooth  sandstone;  floor,  soft  fire  clay;  particles  of  the  roof  and  floor  sometimes 
become  mixed  with  the  coal  in  loading. 
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The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  G.  H.  Peike  and 
Edwin  Higgins  on  November  9,  1912,  as  described  below: 

Sections  of  coal  bed  in  Parker  Run  mine. 

E 

15071 

Ft.    in. 


Section 

Laboratory  No 

Koof,  sandstone. 

Black  shale 

Coal,  streaked  J  bony 

Coal,  hard,  bright 

"Sulphur"  streak 

Coal,  hard,  bright 

Coal  streaked  with  bone 

"  Sulphur"  streak 

Coal,  hard,  bright 

Coal,  dirtv,  streaked 

Bony  coal  and  black  'rash' 
Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . . 


A 

B 

C 

D 

15067 

15068 

15069 

15070 

Ft.    in. 

Ft.    in. 

Ft.    in. 

/'/.  in. 

aO      1 

oO   14 

1   0 

2   1 

3  10.> 

3   5 

a  0   1', 

a  0   1 

oO   1 

oO   2 

2   5 

1   8 
oO   A 

2   J 

1   9 

aO   1 

2   0 

2  21 

a'b   "ii 

o-'o  i 

a'o     "i 

a'b     i 

5  llj 

6   2 

6   1 

5   5 

5   5 

5  ll-i 

5  U 

5   2 

aO 
3 


9i 


aO  2> 

2  6 

0  2 

a  0  1 

0  3-i 

5  lU, 


n  Not  included  in  sample. 

Section  A  (sample  15067)  was  cut  from  a  pillar  on  the  main  entrj'  at  the  mouth  of 
right  entry  7,  2,400  feet  northeast  of  the  mine  mouth. 

Section  B  (sample  15068)  was  measured  at  the  face  of  room  8  off  right  entry  5. 

Section  C  (sample  15069)  was  measured  at  the  face  of  room  21  off  right  entry  3. 

Section  D  (sample  15070)  was  cut  from  a  pillar  on  the  main  air  course  at  the  mouth 
of  left  entry  2. 

Section  E  (sample  15071)  was  measured  at  the  face  of  the  fourth  left  air  course, 
1,800  feet  northeast  of  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  the  face  samples  15068,  15069,  and  15071 . 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  15072. 

Notes. — At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  compressed  air 
punchers  and  shot  down  with  FFF  black  powder.  Black  powder  was  also  used  for 
brushing  the  roof  and  floor.  All  the  coal  was  shipped  as  run-of-mine.  Average 
daily  output,  450  tons.  Practically  all  of  the  coal  was  derived  from  advance  work- 
ings. There  was  approximately  1,500  acres  of  unmined  coal  tributary  to  this  opening. 
Probable  life  of  mine, about  25  years. 

WoftTHINGTON .      HuTCHINSON   MiNE. 

Sample. — Bituminous  coal;  analyses  Nos.  11152,  11153,  11154,  and   11155  (p.  121). 

Mine. — Hutcliinson;  Monongahela  district;  a  slope  mine  1  mile  from  Worthington, 
on  the  Baltimore  &  Ohio  Railroad. 

Coal  bed. — Pittsburgh.  Carboniferous  age,  Monongahela  formation.  Average  thick- 
ness, 102  inches;  dip,  1^°  northwest;  roof,  firm,  smooth,  dark  shale;  floor,  hard,  smooth 
fire  clay.     There  is  a  workable  coal  bed  120  feet  above  this  bed. 

The  bed  was  measured  and  sampled  at  four  points  in  the  Hutcliinson  mine  bv  A .  A. 
Straub,  on  November  5,  1910,  as  described  below: 

Sections  of  coal  bed  in  Hutchinson  mine. 

Section 

Laboratory  No 

Roof,  shale. 

Coal 

Coal,  bonv 

Coal ." 

Coal,  bony 

Coal ." 

Coal,  bony 

Coal.... 

"Sulphur"  band 

Coal 

' '  Sulphur"'  band 

Coal. 


Floor,  clay. 

Thickness  of  bed . 


Thickness  of  coal  sampled. 


a  Not  included  in  sample. 
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Section  A  (sample  11152)  was  measured  im  pillur  15  on  lefl  lu>adiii2;  '^,  2JA)0  feet 
south  from  the  month  of  the  main  slipe. 

Section  B  (sample  1 1 15;i)  was  measured  on  ])illar2()on  Icfl  hcadinji:  1, 1,500  feet  south 
of  the  mouth  of  the  main  slope. 

Section  C  (sample  1115*1)  was  measured  at  the  face  of  room  8  off  the  fourth  left 
butt  entry,  3,000  feet  s)uth  of  the  month  of  the  main  slope. 

Section  D  (sample  11155)  was  measured  at  the  face  of  room  10  off  left  heading  2, 
1,000  feet  s  )uth  of  the  mouth  of  the  main  slope. 

A  composite  sample  was  made  by  mixing  samples  11152  to  11155,  inclusive.  The 
result  of  an  ultimate  analysis  of  this  sample  is  given  under  laboratory  No?  11156. 

Notes. — The  coal  was  mined  by  the  room-and-pillar  system.  At  the  time  of 
sampling  black  powder  was  used  for  breaking  down  the  coal  after  undercutting  by 
electric  chain  cutters;  permissible  explosives  were  used  for  brushing  the  roof.  None 
of  the  coal  was  shipped  as  run-of-mine;  coal  was  screened  over  1^  and  f-inch  bar 
screens;  pickers  were  em])loyed  on  the  cars  when  loading;  there  were  three  loadino' 
tracks  with  capacity  for  32  cars.  Daily  output  of  mine,  400  tons.  About  60  per  cent 
of  the  coal  produced  was  from  advance  work.  Recovery,  90  per  cent  when  pillars  are 
pulled.    There  was  151  acres  of  coal  tributary  to  the  main  slope. 

MARSHALL  COUNTY. 

MOUNDSVILLE.       PaNAMA    MiNE. 

Sample. — Bituminous  coal;  analyses  Nos.  14486,  14487,  and  14488  (p.  122). 

MxTie. — Panama;  Wheeling  district;  a  shaft  mine  1  mile  south  of  Moundsville 
station,  on  the  Baltimore  &  Ohio  Railroad. 

Coal  bed. — Pittsburgh.  Carboniferous  age,  Monongahela  formation.  Average  thick- 
ness, 5  feet  6  inches.  There  is  a  distinct  cleat  extending  north  and  south.  Occa- 
sional clay  veins  are  encountered.  The  immediate  roof  consists  of  a  "draw  slate" 
over  which  is  a  roof  coal  and  shale  with  a  limestone  cap  rock.  Floor,  underclay  and 
limestone.  Small  amounts  of  the  shale  from  the  roof  and  underclay  occasionally  mix 
with  the  coal  in  mining.     Cover  at  points  of  sampling,  400  feet. 

The  coal  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  G.  H.  Deike 
and  J.  T.  Ryan  on  July  20,  1912,  as  described  below: 

Sections  of  coal  bed  in  Panama  mine. 


Section 

Laboratory  No 

Roof,  "draw  slate",  roof  coal,  and  limestone. 

Coal ,  bony 

Coal 

Mother  coal 

Coal 

Mother  coal 

Coal 

Shale,  black 

Coal 

Coal,  bony 

Mother  coal  or  "sulphur" 

Coal 

Coal  with  streaks  of  mother  coal  and  "sulphur" 

"Sulphur"  band 

Coal  streaked  with  Ijony  coal 

Floor,  underclay  and  limestone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

14486      1 

Ft. 

in. 

0 

■; 

0 

i 

0 

1 

0 

J 

1 

1 

aO 

'i 

2 

0 

0 

4 

6" 

■; 

4 

9! 

' 

HJ 

B 

14487 
Ft.    in. 

0        .3 

0 

0 

0 

0 

0 
aO 

0 

0 

0 

0 

0 
aO 

0 


a  Not  included  in  sample. 

Section  A  (sample  14486)  was  measured  at  the  face  of  the  second  south  air  course, 
2,050  feet  southeast  of  the  shaft. 

Section  B  (sample  14487)  was  measured  at  the  face  of  room  3  off  right  enl  ry  2  off  north 
entry  2,  at  a  point  1,700  feet  northeast  of  the  shaft. 
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A  composite  sample  was  made  by  combining  samples  14486  and  14487.  The  results 
of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14488. 

Notes. — The  Panama  mine  is  opened  by  a  shaft  138  feet  deep.  The  coal  is  mined  by 
the  room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  with 
electric  coal  cutting  machines  and  broken  down  with  black  powder.  The  ma- 
chine cuttings  were  loaded  out  with  the  coal.  About  35  per  cent  of  the  coal  passed 
through  the  screens.  The  screening  plant  consisted  of  bars  12  feet  long  with  1^  and 
f  inch  openings.  No  pickers  were  employed  on  the  cars  or  belt.  The  lumps  were 
small.  There  were  two  loading  tracks  with  a  capacity  of  15  loaded  cars.  Approxi- 
mately 3,000  acres  remained  to  be  mined.  The  probable  lifetime  of  the  mine  was  30 
years.     The  maximum  day's  run  was  650  tons.     Average  daily  output,  450  tons. 

MERCER  COUNTY. 

Crystal.     Godfrey  Mine. 

5ampZe.— Semibituminous  coal;  Norfolk  &  Western  field ;  analyses  Nos.  14258, 14259, 
and  14261  (p.  122). 

Mine. — Godfrey,  Pocahontas  district,  a  drift  mine  h  mile  southeast  of  Crystal  on  the 
Wenonah  branch  of  the  Norfolk  <fe  Western  Railway. 

Coal  bed. — Pocahontas  No.  3.  Carboniferous  age,  Pottsville  formation.  Average 
thickness,  4  feet  6  inches;  dip,  \^  per  cent  northwest.  Poof,  smooth  gray  shale;  floor, 
hard  fire  clay.  Material  from  the  roof  and  floor  does  not  become  mixed  with  the  coal 
in  mining.     Cover,  150  to  200  feet. 

The  coal  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  D.  J.  Price, 
July  2,  1912,  as  described  below: 

Sections  of  coal  bed  in  Godfrey  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

"  Sulphur  "  band 

Coal 

Bone 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

14258 

14259 

Ft.  in. 

Ft.  in. 

1      3 

1    10 

oO      1 

0      5 

aO       4 

«0      3 

1     11 

2      2 

4       0 

4      3 

3      7 

4      0 

c 

14261 
Ft.    in. 
1      2 


aO 
0 

oO 
2 

4 

4 


a  Not  included  in  sample. 

Section  A  (sample  14258)  was  measured  on  the  pillar  of  right  entry  2,  1,100  feet 
northeast  of  the  mine  mouth. 

Section  B  (sample  14259)  was  measured  in  room  3,  left  lieading  2,  off  the  old  main 
entry,  700  feet  southeast  of  the  mine  mouth. 

Section  C  (sample  14261)  was  measured  at  the  face  of  room  4,  next  to  "Crystal." 

A  composite  sample  was  made  by  mixing  .samples  14258  and  14259.  The  results  of 
an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14260. 

Notes. — The  Godfrey  mine  is  opened  by  drift  entry  and  the  coal  mined  by  the  room- 
and-pillar  system. 

At  the  time  the  mine  was  visited  the  coal  was  undercut  by  hand  and  shot  down  with 
FFF  black  powder.  About  20  per  cent  of  the  coal  mined  was  from  advance  workings 
andtheremainder  was  from  pillars.  All  of  the  coal  was  shipped  as  run-of-mine  and 
pickers  were  employed  on  the  cars  in  loading.  The  tipple  was  about  5,000  feet 
from  the  mouth  of  the  mine.  The  distance  from  the  foot  of  the  incline  to  the  tipple  was 
about  2,000  feet.  The  loading  track  had  a  capacity  for  14  empty  and  17  loaded  cars. 
Daily  production,  100  tons.  There  was  approximately  40  acres  of  unmined  coal  tribu- 
tary to  this  entry. 
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Croonwir,!..     Goodwill  Mine. 

Sample. — Semibiturainous  coal;  Pocahontas  field;  analyses  Nos.  14163,  14164,  14165, 
14166,  and  14167  (p.  123). 

Mine. — Goodwill;  Norfolk  and  Western  district;  a  drift  mine  in  Goodwill  township, 
i  mile  northeast  of  Goodwill  on  a  branch  of  the  Norfolk  &  Western  Railway. 

Coal  bed. — Pocahontas  No.  3.  Carboniferous  age,  Pottsville  formation.  Average 
thickness  4  feet  8  inches;  dip,  2  per  cent  northwest.  Rolls  occur  in  the  bottom  of  the 
coal,  but  no  faults  or  horsebacks  are  encountered.  The  roof  is  a  "  draw  slate  "  8  inches 
thick,  overlain  with  sandstone;  the  floor  is  a  smooth  shale  about  15  inches  thick,  below 
which  there  is  a  small  amount  of  coal  and  sandstone.  Particles  of  the  roof  do  not  mix 
with  the  coal,  although  a  small  amount  of  the  shale  bottom  becomes  mixed  with  the 
coal  in  mining.     Cover  at  points  of  sampling,  300  to  400  feet. 

The  coal  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  D.  J.  Price  on 
June  24  and  25,  1912,  as  described  below: 

Sections  of  coal  bed  in  Goodnill  mine. 


Section 

Laboratory  No 

Roof,  sandstone. 

Coal 

Bone  and  "sulphur  " 

Coal 

Floor,  shale. 

Tnickness  of  bed 

Thickness  of  coal  sampled 


a  Not  included  in  sample. 


Section  A  (sample  14163)  was  measured  at  the  face  of  room  16,  eighth  left  cross  entry, 
3,700  feet  north  of  drift  mouth  No.  3. 

Section  B  (sample  14164)  was  measured  at  the  face  of  room  3,  off  second  cros.«cut  off 
Smith's  entrj'-,  3,000  feet  northeast  of  drift  mouth  No.  3. 

Section  C  (sample  14165)  was  measured  at  the  face  of  the  first  crosscut  off  Nichol's 
entry,  2,850  feet  east  of  drift  mouth  No.  2. 

Section  D  (sample  14166)  was  measured  on  a  pillar,  2,400  feet  east  of  drift  mouth 
No.  2. 

A  composite  sample  was  made  by  combining  pillar  sample  14166  and  face  samples 
14163,  14164,  and  14165.  The  ultimate  analysis  of  this  sample  is  represented  by 
laboratory  No.  14167. 

Notes. — The  Goodwill  mine  is  opened  by  3  drift  entries  2,388  feet  above  sea  level. 
The  coal  is  mined  by  the  room-and-pillar  method.  At  the  time  of  sampling  the  coal 
was  undercut  by  hand  and  electric  short  wall  machines.  The  undercuttings  were 
loaded  out  with  the  coal.  The  coal  was  broken  down  with  FFF  black  blasting  powder 
and  a  permissible  powder  was  used  for  brushing  the  floor  and  roof.  Although  all  the 
coal  was  shipped  as  run-of-mine,  the  tipple  was  equipped  with  screens  as  follows: 
Bars  8  by  12  feet  with  3-inch  openings,  and  8  by  12  feet  with  f-inch  openings. 
Pickers  were  employed  on  the  cars  in  loading.  The  screens  were  not  washed  or 
coked.  The  loading  track  had  a  capacity  for  12  empty  and  15  loaded  cars.  The  mine 
was  being  run  at  its  capacity,  350  tons  per  day.  About  50  per  cent  of  the  coal  came 
from  advance  workings  and  50  per  cent  from  pillars.  There  was  about  400  acres  of 
coal  to  be  taken  out  from  the  three  openings. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  102:i-1024. 
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Goodwill.     Louisville  No.  1,  No.  2,  and  No.  3  Mine.s. 

Samples. — Semibituminous  coal ;  Pocahontas  field;  analyses  Nos.  14191, 14192,14193, 
14194,  14195,  14196,  14206,  and  14207  (p.  123). 

Mines. — LouisAdlle  Nos.  1,  2,  and  3;  Norfolk  &  Western  district;  drift  mines  in  Good- 
will towTiship.  Mines  1  and  2  are  ^  mile  northwest  and  No.  3  is  1  mile  northwest  of 
Goodwill  station  on  the  Flipping  Creek  Branch  of  the  Norfolk  &  Western  Railway. 

Coal  bed. — Pocahontas  No.  3.  Carboniferous  age,  Pottsville  formation.  Average 
thickness,  4  feet  8  inches,  dip  2  per  cent  northwest.  The  roof  is  a  "draw  slate' '  which 
is  smooth  and  does  not  become  mixed  with  the  coal  in  mining.  The  "draw  slate" 
is  8  inches  to  4  feet  thick,  above  which  is  a  sandstone  cap  rock.  The  floor  is  a  smooth, 
fairly  hard  shale  in  which  are  thin  streaks  of  coal.  Cover  at  points  of  sampling,  200  to 
400  feet. 

The  coal  bed  was  measured  and  sampled  at  one  point  in  No.  1  mine,  at  four  points 
in  No.  2  mine,  and  at  two  points  in  No.  3  mine  by  G.  H.  Deike  on  June  24,  1912,  as 
described  below: 

Sections  of  coal  bed  in  Louisville  No.  1,  No.  2,  and  No.  S  mines. 


Section 

Laboratory  No 

Roof,  sandstone. 

Coal,  streaked  with  mother 
coal 

"Sulphur"  band 

Coal 

Coal,  bony 

Coal 

Coal,  gray 

Coal...." , 

Coal,  gray 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. . 


A 
14191 

Ft.    in. 
1      1 


B 

C 

U19-2 

14193 

Ft.    in. 

Ft.    in. 

1      U 

1      U 

aO        h 

aO        * 

aO        h 

a  0          h 

"0      3 

aO       3 

1      4 

0       5 

0        I 

0          1 

0      6 

0        4 

1      2 

2      7J 

4      6i 

4      6i 

4      2i 

4      2i 

D 
14194 


Ft.    in. 
1      2^ 


aO  2J 
1  0 
0         J 


5i 


E 
14195 

Ft.   in. 
1      2 

aO  3 

0  8 

0  J 

0  11 

0  J 

1  Hi 

5      1 
4      9 


F 
14206 


Ft.   in. 
1      14 


oO 
aO 
oO 


G 
14207 


Ft.    in. 
1       0 


4      10 
4        ;> 


a  Not  includf^d  in  sample. 

Section  A  (sample  14191)  was  measured  at  the  face  of  the  main  entry,  5,400  feet 
northeast  of  mouth  of  No.  2  mine. 

Section  B  (sample  14192)  was  measured  at  the  face  of  room  19,  off  left  heading  9, 
5,700  feet  northeast  of  mouth  of  No.  2  mine. 

Section  C  (sample  14193)  was  measured  on  the  rib  of  room  14,  off  left  heading  6, 
4,500  feet  northeast  of  mouth  of  No.  2  mine. 

Section  D  (sample  14194)  was  measured  on  the  rib  of  room  13,  off  left  heading  4, 
3,000  feet  northeast  of  mouth  of  No.  2  mine. 

Section  E  (sample  14195)  was  measured  on  the  bamer  pillar  between  the  second 
left  air  course  and  second  left  pillar,  1,500  feet  northwest  of  mouth  of  No.  3  mine. 

Section  F  (sample  14206)  was  measured  at  the  face,  1,950  feet  northeast  of  mouth  of 
No.  3  mine. 

Section  G  (sample  14207)  was  measured  on  the  pillar  of  main  entry,  900  feet  nortli- 
east  of  mouth  of  No.  1  mine. 

A  composite  sample  was  made  by  mixing  samples  14191,  14192,  14193,  14194,  14195, 
14206,  and  14207.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under 
laboratory  No.  14196. 

Notes. — The  mines  are  opened  by  drifts  and  the  coal  is  mined  by  the  room-and- 
pillar  system.  At  the  time  the  mine  was  visited  electric  coal  cutters  were  used  for 
undercutting  the  coal;  FFF  black  powder  was  used  for  breaking  down  the  coal  and  a 
permissible  explosive  for  brushing  the  roof.  About  20  per  rent  of  the  coal  was  shipped 
as  run-of-mine  and  25  per  cent  as  slack.  The  screening  plant  had  one  shaking  sfreen 
with  5-inrh  openings  and  one  bar  screen  with  3-incli  openings.     The  smaller  coal 
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was  run  over  a  bar  screen  with  opeiunga  of  1  inch  to  1  ]  inchet:.  Pickers  were  employed 
on  the  cars  in  loading.  The  washery  had  a  daily  capacity  of  1,200  tons.  The  screen- 
ings were  coked.  The  coking  plant  had  a  capacity  of  125  tons  per  day.  There  were 
two  loading  tracks  witli  a  capacity  for  50  empty  cars  and  20  loaded  cars.  The  storage 
bins  had  a  capacity  for  150  tons.  The  coal  when  loaded  on  the  cars  liad  a  good 
appearance  and  the  lumps  were  large.  There  was  approximately  400  acres  of  unmined 
coal  tributary  to  these  ()i>enings.  About  40  per  cent  of  the  coal  mined  was  from  the 
advance  workings.     Daily  output,  1,000  tons. 

Matoaka.     Pawama  No.  1  AxND  No.  2  Mines. 

Sainplc. — Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  14231,  14232, 
14233,  14234,  14235,  14236,  and  14237  (p.  123). 

Mine. — Pawama  No.  1  and  No.  2;  Norfolk  &  Wcvstern  district;  drift  mines  at  Matoaka, 
on  the  Norfolk  &  Western  Railway  and  near  the  Virginia  Railway. 

Coal  bed. — Pocahontas  No.  3.  Carboniferous  age,  Pottsville  formation.  Average 
thickness,  4  feet  4  inches;  dip,  1^°  northwest.  There  are  no  faults,  rolls,  or  horsebacks. 
There  is  a  characteristic  bone  parting  about  3  inches  tliick  near  the  middle  of  the 
bed.  The  roof  consists  of  12  inches  of  "draw  slate,"  which  was  shot  down  after  loading 
out  the  coal.  Floor,  soft  smooth  underclay.  Cover  at  points  of  sampling,  150  to  175 
feet. 

The  coal  bed  was  measured  and  sampled  at  five  points  in  the  mines  by  J.  J.  Rut- 
ledge  and  D.  J.  Price  on  July  1,  1912,  as  described  below: 

Sections  of  coal  bed  in  Pawnmu  No.  1  and  No.  2  mines. 


Section 

I/aboratory  No 

Roof,  gray  shale. 

Coal." 

"Sulphur ' '  and  bone 

Coal 

Bone 

Coal 

Floor,  underclay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


No.  2  mine. 


A 

14231 
Ft.   in 

1  C 
oO 

0    7 
aO    2 

2  7 


B 

14232 
Ft.   in. 

1  0 
aO      J 

0    8.1 
aO    25 

2  4.1 


C 

14233 
Ft.   in. 

0    10 
aO      1 

0 
aO 


44 


No.  1  mine. 


D 

14235 
Ft.   in. 

0    lOi 
oO      3 

0      9 
oO      4 

2      5 

4      7i 
4        h 


E 

1423fi 
Ft.   in. 


1 

a  0 
0 

oO 
2 


4      5 
3    Hi 


"  Not  included  in  sample. 

Section  A  (sample  14231)  was  measured  at  the  face  of  the  Roanoke  heading,  2,060 
feet  southwest  of  the  drift  mouth  of  No.  2  mine. 

Section  B  (sample  14232)  was  measured  at  the  face  of  the  main  entry,  2,600  feet 
southwest  of  the  drift  mouth  of  No.  2  mine. 

Section  C  (sample  14233)  was  measured  at  the  face  of  room  20,  off  Norfolk  entry, 
2,300  feet  southwest  of  the  drift  mouth  of  No.  2  mine. 

A  composite  sample  was  made  by  combining  and  mixing  samples  14231,  14232, 
and  14233.  The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  labora- 
tory No.  14234. 

Section  D  (sample  14235)  was  measured  on  pillar  of  room  14,  off  Walker  heading, 
1,000  feet  north  of  the  drift  mouth  of  No.  1  mine. 

Section  E  (sample  14236)  was  measured  on  pillar  on  Godfrey  heading,  1,520  feet 
southwest  of  the  drift  mouth  of  No.  1  mine. 

A  composite  sample  was  made  by  mixing  pillar  samples  14235  and  14236.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14237. 

Notes. — The  Pawama  mines  are  opened  by  a  drift  about  2,600  feet  above  sea  level 
and  are  worked  by  the  room-and-pillar  system.  At  the  time  of  sampUng  the  coal  was 
undercut  by  hand  and  broken  down  ^vith  FFF  black  blasting  powder.     About  80 
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per  cent  of  the  coal  was  shipped  as  nin-ot-mine.  The  remainder  was  pa,ssed  over 
bar  screens  12  feet  long  with  4-inch  openings.  Pickers  and  trimmers  were  employed 
on  the  cars.  There  were  two  loading  tracks  with  a  capacity  of  18  empty  cars  and  14 
loaded  cars.     Daily  output,  450  tons,  with  a  maximum  day's  run  of  700  tons. 

Mora.     Crane  Creek  No.  1  and  No.  2  Mines. 

Sample. — Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  W32517,  W32518, 
\V32519,  W32520,  W32600,  W32601,  W32602,  and  W32603  (pp.  124, 125). 

Mine. — Crane  Creek  No.  1  and  No.  2,  Norfolk  &  Western  district,  slope  mines,  ^ 
mile  west  of  Mora  on  the  Pocahontas  division  of  the  Norfolk  &  Western  Railway. 

Coal  bed. — Known  as  Pocahontas  No.  3.  Carboniferous  (Pottsville)  age,  Pocahontas 
formation.  Thickness,  4  feet  to  6  feet  6  inches.  Roof,  sandstone  and  shale;  floor, 
shale.  A  "rash''  1  to  4  inches  thick  overlies  the  coal;  this  is  removed  from  all  nm- 
of-mine  coal  at  the  tipple  by  passing  the  coal  over  3-inch  screens.  The  coal  from 
this  bed  is  of  very  good  quality,  and  can  easily  be  cleaned  from  partings. 

The  coal  bed  was  measured  and  sampled  at  eight  points  in  the  mine  on  July  19  and 
20,  1912,  by  P.  M.  Riefkin,  as  described  below: 

Sections  nf  coal  bed  in    Crane   ('reek  No.   1  mine. 


Section 

Laboratory  No 

Roof,  sandstone  and  shale. 

Coal,  hard,  gray 

Coal 

Bony  coal  to  "sulphur"... 

Coal 

Coal,  hard ,  gray '- 

Mother  coal 

Coal 

Shale 

Mother  coal 

Coal 

Bony  coal  to  shale 

Coal". 

Floor,  shale. 

Thickne,';s  of  bed 

Thickness  of  coal  sampled. 


A 

W32517 

Ft. 

in. 

'6 

9|  ■ 

oO 

•^ 

0 

« 

0 

n 

2 

5i  ; 

0 

2    ■ 

a  (( 

2^ 

0 

■li 

4 

11 

4 

6i 

B 

C 

1 

W32518 

W32519  i 

Ft.    in. 

Ft. 

in. 

0 

4 

0    9 

0 

7J 

aO     2 

aO 

J 

0    7 

0 

IH 

0    3f 

6 

J 

2    5 

(1 

8 

aO    2J 

0 

i 

0    33 

1 

Hi 

at) 

4 

0 

8 

4     9 

h 

'f 

4     4i 

0 

3 

D 

W32520 
Ft.    in. 

'6    io 

on      li 

3      5i 


a  Not  included  in  sample. 

Section  A  (sample  W32517)  was  measured  at  the  face  of  the  main  heading. 

Section  B  (sample  W32518)  was  measured  at  the  face  of  eighteenth  cross  air  cotiree. 

Section  C  (sample  W32519)  was  measured  on  the  pillar  beyond  the  second  cut- 
through  in  room  11  off  cross  entry  16. 

Section  D  (sample  W'32520)  was  measured  on  the  pillar  beyond  the  second  cut- 
through  in  room  21  off  cross  entry  6,  off  the  main  heading. 

Sections  of  coal  bed  in  Crane  Creek  No.  2  mine. 


Section 

Laboratory  No 

Roof,  sandstone  and  shale. 

Muck 

Coal 

Mother  coal  (hard) 

Coal 

Coal,  bony 

Coal 

Coal,  hard,  gray 

Coal 

Mother  coal,  hard,  to  shale 

Coal 

Mother  coal,  hard,  bony... 

Coal 

Floor,  fire  clay  and  shale. 

Tnickness  of  bed 

Thickness  of  coal  sampled. 


A 

W32600 

Ft. 

in. 

aO 

2 

0 

5i 

0 

i 

0 

.5 

aO 

S 

aO 

ab 

5 

* 

4 

4i 

B 

AV32601 
Ft.    in. 

b   ioj 


2 

0 

1 

oO 


0     5J 


C 
\V32602 
Ft.    in. 

b    9J 


oO  If 
0  '6i 
0  3 
2  7J 
Streak. 
0    1 

aO    2 
0    5J 

.S      ? 
4     9 


D 

W32603 

Ft.    in. 

oO  2 

0  8 

0  U 

0  i 

"0  3 

0  7 

0  2 

1  8i 
0  1 

a  6  2J 

0  8J 

4  8J 

4  1 


o  Not  included  in  sample. 
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Section  A  (sample  W32600J  was  measured  in  a  pocket  above  the  second  cut- 
through  in  room  4,  off  cross  entry  3. 

Section  B  (sample  W32601)  was  measured  at  the  face  of  room  14,  off  Allegheny  entry. 

Section  C  (sample  W32602)  was  measured  on  a  chain  pillar  between  rooms  21  and  22, 
off  Blue  Ridge  entry. 

Section  D  (sample  W32603)  was  measured  at  the  face  of  room  13,  off  Bryant  entry. 

Notes. — The  Crane  Creek  No.  1  and  No.  2  mines  dumped  coal  over  the  same  tipple. 
At  the  time  of  sampling  the  coal  in  these  mines  was  undercut  by  hand  with  picks  in  the 
bottom  part  of  the  seam,  and  shot  down  with  black  powder.  The  tipple  was  con- 
structed of  wood  and  steel,  and  equipped  with  a  3-inch  bar  screen,  a  2-inch,  l|-inch, 
1-inch  and  f-inch  revoh^ng  screen,  and  a  i:)icking  table.  The  inspection  and  prepa- 
ration of  this  coal  was  exceptionally  good;  all  coal  passing  over  the  4-inch  screen  was 
shipped  as  run-of-mine  coal,  and  passed  over  a  picking  table  before  going  into  the  rail- 
road cars.  The  commercial  sizes  as  shipped,  besides  run-of-mine,  were  egg  and  stoker 
coal .  All  of  the  coal  which  passed  through  the  f-inch  mesh  of  the  revolving  screen  waa 
washed.     The  washed  coal  was  not  shipped,  but  was  coked. 

The  average  output  of  the  two  mines  was  1,000  tons  per  day,  with  a  daily  capacity 
of  1,750  tons.     The  unmined  area  was  about  3,800  acres. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine,  see  Bull.  22, 
Bureau  of  Mines,  1913,  pp.  1026-1027. 

Mora.     Pinnacle  Mine. 

Sample. — Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  \V32604,  W32605, 
W32606,  W32607,  W32608,  and  W32609  (p.  125). 

Mine. — Pinnacle;  Norfolk  &  Western  district;  a  slope  mine;  1  mile  north  of  Mora 
on  the  Pocahontas  division  of  the  Norfolk  &  Western  Railway. 

Coal  bed. — Know^n  as  Pocahontas  No.  3.  Carboniferous  (Pottsville)  age,  Pocahonta, 
formation.  The  coal  in  this  mine  is  4  to  5  feet  6  inches  thick.  Roof  and  floor  goods 
a  '  'rash''  1  to  4  inches  thick  overlies  the  coal;  this  is  eliminated  from  run-of-mine  coal 
at  the  tipple  by  bar  screens.  The  coal  from  this  bed  is  of  a  good  quality  and  can  easily 
be  cleaned. 

The  coal  bed  was  measured  and  sampled  at  six  points  in  the  mine  by  P.  M.  Riefkin 
on  July  21,  1912,  as  described  below: 

Sections  of  coal  bed  in  Pinnacle  mine. 


Section 

Laboratory  No 

Roof,  shale  and  sandstone. 

Muck  and  "draw  slate". . 

Coal,  gray 

Coal 

Mother  coal 

"Sulphur" 

Coal,  bony 

Coal 

Mother  coal,  hard,  bony. . 

Coal 

Coal,  bony 

Coal 

Mother  coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

\V32604 

W32605 

W32606 

W32607 

Ft.    in. 

Ft.     in. 

Ft.    in. 

Ft.    in. 

aO      1 

aO      IJ 

aO      2i 

aO      3 

'i     '2^ 

0     Hi 

"i   'b 

6   io 

0        i 

0      h 

aO      2 

aO      3 

1      6i 

0    n 

0        i 
0      2 

3      3 

0      5^ 

0        i 

oO      3 

aO      2i 

1       2' 

2      8i 
0        i 

3      0 

4       23 

4       4* 

4      Si 

4      9? 

i     11 J 

4      3 

4      4 

E 

W3260S 

Ft.    in. 

aO      U 

0      6| 

0      5 


F 

W32609 

Ft.    in. 

aO      1 

'6  ii 
0  i 
aO      U 


i     11 
4      6 


a  Not  included  in  sample. 


Section  A  (sample  W32604)  was  measured  at  the  face  of  cross  entry  2,  north  mine. 
Section  B  (sample  W32605)  was  measured  at  the  face  of  the  north  main  heading. 
Section  C  (sample  W32606)  was  measured  at  face  of  a  pocket  in  the  first  pillar  of  room 
25,  cross  entry  2,  off  main  heading. 
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Sectiou  D  (sample  W32607)  was  measured  at  the  face  of  cut-through  off  Cuba  entry, 
off  the  second  main  heading. 

Section  E  (sample  W32608)  was  measured  at  the  face  of  main  heading  2. 

Section  F  (sample  W32609)  was  measured  on  a  pillar  of  room  16,  off  cross  entry  4,  off 
the  first  main  heading. 

Notes. — At  the  time  of  sampling  the  coal  in  this  mine  was  undercut  in  the  bottom 
part  of  the  seam  by  hand  with  picks,  and  shot  down  with  black  powder.  The  tipple 
was  constructed  of  wood  and  equipped  with  a  3-inch  bar  screen  and  a  2-inch,  IJ-inch, 
1-inch,  and  |-inch  revolving  screen,  washer,  and  picking  table.  The  inspection 
and  preparation  of  the  coal  for  the  market  was  exceptionally  good.  The  coal  was 
picked  on  a  picking  table  and  on  the  cars  after  passing  over  the  4-inch  bar  screen.  The 
coal  that  passed  through  the  4-inch  screen  fell  into  the  revolving  screen,  and  the 
screened  coal  was  shipped  as  egg  and  stoker  coal.  All  the  coal  that  passed  through  the 
|-inch  mesh  revolving  screen  was  washed.  Very  little  of  the  washed  coal  was  shipped, 
practically  all  of  it  being  coked.  Average  daily  output,  1,000  tons,  with  a  capacity  of 
1,600  tons  per  day.     The  unmined  area  was  about  1,700  acres. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bulletin 
22,  Bureau  of  Mines,  1913,  pages  1027-1028. 

Mora.     Sagamore  No.  1  and  No.  2  Mines. 

Sample. — Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  14250, 14251, 14252, 
14253,  14254,  14255,  14256,  and  14257  (p.  125). 

Mi7ie. — Sagamore  No.  1  and  No.  2;  Norfolk  and  Western  district;  drift  mines  1  mile 
wei-t  and  1  mile  east  of  Mora,  respectively,  both  on  the  Crane  Creek  branch  of  the 
Norfolk  &  Western  Railway. 

Coal  bed. — Pocahontas  No.  3.  Carboniferous  (Pottsville)  age,  Pocahontas  formation. 
Average  thickness  of  bed  in  No.  1  mine  about  5  feet,  in  No.  2  mine  about  4  feet  6 
inches.  Roof,  smooth,  dark,  soft,  sandy  shale,  10  to  24  inches  thick.  Floor,  light- 
gray  shale,  smooth,  and  fairly  hard.  Occasionally  a  small  amount  of  the  roof  material 
becomes  mixed  with  the  coal,  but  none  of  the  floor  is  broken  loose  during  mining  opera- 
tions.    Cover  at  points  of  sampling,  250  to  400  feet. 

The  coal  bed  was  measured  and  sampled  at  three  points  in  No.  1  mine  and  at  four 
points  in  No.  2  mine  by  H.  I.  Smith  and  G.  H.  Deike,  July  2, 1912,  as  described  below: 

Sections  of  coal  bed  in  Sagamore  No.  1  mine. 


Section 

Laboratx)ry  No 

Roof,  sandy  shale. 

Coal 

Coal,  bony 

Coal 

Coal,  gray 

Coal 

Coal,  gray 

Coal 

Mother  coal 

Coal 

"Rash  " 

Coal  (streaked) 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

14250 

14251 

Ft.    in. 

Ft.    in. 

0      9 

0      9 

aO      4 

oO      3§ 

0      9 

0      IJ 

0      6 

0        J 

3      2 

2      1 

o'o      9 

ah    'h 

0       6 

5      0 

.5      ^ 

3    11 

4      9 

c 

14252 
Ft.    in. 

0  10 
oO      6 

0      9 

0      IJ 


2 
0 
0 
a() 
0 


a  Not  included  in  sample. 


Section  A  (sample  14250)  was  measured  at  the  face  of  the  main  straight  entry  H,  2,250 
feet  northwest  of  the  mine  mouth. 

Section  B  (sample  14251)  was  measured  at  the  face  of  G-1  heading,  2,250  feet  west  of 
the  mine  mouth. 
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Section  C  (sample  14252)  was  measured  at  the  face  of  room  11  off  G-2  heading,  1,900 
feet  southwest  of  the  mine  mouth. 

Sections  of  coal  bed  in  Sagamore  No.  2  mine. 


Section 

I^aboralory  No 

Roof,  sandy  shale. 

Coal 

Coal,  gray 

"  Sulphur  "  band 

Coal 

"  Sulphiu' "  band 

Bone 

Coal 

Coal,  gray 

Coal 

Mother  coal 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

14253 

14254 

14255 

Ft.    in. 

Ft.    in. 

Ft.    in. 

0   4 

1   0 

0   3 

0  2 

0   2 

'6  'ej 

'6   7 

0   i 

«0   i 

oO   i 

aO      4 

aO   3| 

aO      34 

0   7i 

0   7 

0   31 

0   3 

2   3 

2   2.^ 

2   4 

0    J 

0   9i 

4   6 

4  5i 

4   6 

4   2 

4  n 

4   2 

D 

14256 

F^    in. 

0    Hi 


0 


} 


0      2i 


0      8J 


4      6 
4      6 


a  Not  included  in  sample. 

Section  A  (sample  14253)  was  measured  at  the  face  of  H-8  entry,  2,550  feet  southeast 
of  the  mine  mouth. 

Section  B  (sample  14254)  was  measured  at  the  face  of  G-6  entry,  2,300  feet  south- 
west of  the  mine  mouth. 

Section  C  (sample  14255)  was  measured  at  the  face  of  G-8  entry,  2,550  feet  south  of 
the  mine  mouth. 

Section  D  (sample  14256)  was  measured  at  the  face  of  the  straight  H  air  course, 
2,350  feet  southeast  of  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  face  samples  14250  to  14256,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14257. 

Notes. — The  Sagamore  mines  are  opened  by  drift  entries  and  the  coal  is  mined  by 
the  room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  by  electric 
chain  machines  and  by  hand .  FFF  black  powder  was  used  for  breaking  down  the  coal 
and  a  permissible  explosive  for  brushing  the  roof.  About  30  per  cent  of  the  coal  was 
shipped  as  run-of-mine.  The  screening  plant  was  equipped  with  shaking  screens 
5  by  12  feet  with  openings  4  by  6  inches.  About  75  per  cent  of  the  coal  passed  through 
this  screen.  The  smaller  sizes  of  coal  were  run  over  shaking  screens  5  by  20  feet, 
with  holes  3  inches,  1^  inches,  and  1  inch  in  diameter.  There  were  two  belt  conveyors 
at  which  a  number  of  pickers  were  employed.  The  screenings  were  washed,  yielding 
coal  of  a  maximum  size  of  IJ  inches  and  producing  nut  and  slack  coal.  The  washery 
had  a  capacity  of  600  tons  per  day.  There  were  3  loading  tracks  with  a  capacity 
of  40  empty  and  50  loaded  cars  and  storage  bins  for  200  tons.  The  tipple  and  washery 
equipment  was  very  complete  and  the  preparation  for  market  was  thorough.  The 
coal  being  loaded  was  chiefly  in  large  lumps  which  had  a  good  appearance.  Daily 
output  of  the  two  mines,  800  tons.  There  was  about  3,000  acres  of  unmined  coal, 
a  large  part  of  which  was  tributary  to  the  two  mines.  About  30  per  cent  of  the  output 
was  from  advance  workings  and  the  remainder  from  pillars. 


Weyanoke.     Weyanoke  No.  1  and  No.  2  Mines. 

Sample. — Semibituminous  coal;  Pocahontas  field;  analyses  Nos.  14224,  14225, 
14226,  14227,  14228,  14229,  and  14230  (p.  126). 

Mine. — Weyanoke  No.  1  and  No.  2,  Norfolk  <fe  "Western  district;  drift  mines  about 
one-fourth  mile  north  of  Weyanoke  station  on  the  Wenonah  branch  of  the  Norfolk  & 
Western  Railway. 

476G4°— Bull.  85—14 25 
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Coal  bed. — Pocahontas  No.  3.  Carboniferous  (Pottsville)  age,  Pocahontas  formation. 
Average  thickness,  4  feet.  There  are  no  faults  or  horsebacks,  but  there  are  occasional 
rolls  and  local  dips.  The  cleat  is  well  marked.  The  roof  consists  of  about  8  inches 
of  "draw  slate,"  which  is  taken  down  after  loading  out  the  coal.  Above  the  "draw 
elate"  is  a  main  cap  rock.  Particles  of  the  roof  sometimes  got  mixed  with  the  coal. 
The  floor  consists  of  8  to  10  inches  of  dark  shale,  under  which  is  4  inches  of  coal ;  under 
the  coal  is  sandstone.     Cover,  300  to  400  feet. 

The  coal  bed  was  measured  and  sampled  at  4  points  in  No.  1  mine  and  at  2  points  in 
No.  2  mine  by  H.  I.  Smith  and  G.  H.  Deike  on  July  1,  1912,  as  described  below: 

Sections  of  coal  bed  in  Wcyanokc  No.  I  aiid  A'o.  £  mines  at  Weyanoke. 


A 

14224 
Ft.    in. 

aO          i 
1       0 

aO      '2 

'2   ii 

4      1', 
3    11' 

B 

14225 
Ft.    in. 
aO       1 

0    10 

a  0     1 ;, 

0      4 
0      4 

'2     '4 

4            <: 

3     10 

c 

14226 

Ft.    in. 

00      J 

1    0 

aO    2h 

'3    3' 

4    6 
4    3 

D 

14227 
Ft.    in. 
aO      1 

1  0 
0        i 
0      2 
0        1 
0      7 
0        i 

2  If 

4      0 

3  11 

E 

14228 

Ft.    in. 

aO  1 
0  9 
0      J 

0  2 
aO    21 

1  4 

0  i 

1  84 

4    34 
4    0 

F 

14230 

Roof,  shale. 

Ft.    in. 
00      1 

Coal                   

1      0 

no      4 

Coal                     

1      9 

0       i 

Coal    .                 

Coal                     

1      Ii 

Floor,  dark  shale. 

4      4 

3    11 

a  Not  meluded  in  sample. 

Section  A  (sample  14224)  was  measured  at  the  face  of  room  11,  off  left  entry  9,  off 
main  heading  of  No.  1  mine. 

Section  B  (sample  14225)  was  measured  at  the  face  of  the  main  air  course  of  No.  1 
mine. 

Section  C  (sample  14226)  was  measured  at  the  face  of  room  22,  off  eighth  left  cross 
heading  of  No.  1  mine. 

Section  D  (sample  14227)  was  measured  at  the  face  of  right  entry  3,  off  main  entry 
of  No.  2  mine. 

Section  E  (sample  14228)  was  measured  at  the  face  of  room  6,  off  left  entry  6  of 
No.  1  mine. 

Section  F  (sample  14230)  was  measured  on  pillar  of  last  crosscut  in  room  7,  off  second 
left  butt  entry  of  No.  2  mine. 

A  composite  sample  was  made  by  combining  and  mixing  samples  14224,  14225, 
14226,  14227,  and  14228.  The  results  of  an  ultimate  analysis  of  this  sample  are  given 
under  laboratory  No.  14229. 

Notes. — The  Weyanoke  mines  are  opened  by  drifts  and  the  coal  is  mined  by  the 
room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  top  cut  by  electric 
chain  machines  and  broken  out  with  FFF  black  blasting  powder;  permissible  explo- 
sives were  used  for  brushing  the  floor  and  roof.  The  machine  cuttings  were  loaded 
out  with  the  coal.  None  of  the  coal  was  shipped  as  run-of-mine,  and  about  25  per 
cent  passed  through  bar  screens  16  feet  long  having  1  J-inch  openings.  Twelve  men 
were  employed  as  pickers  on  the  belt.  The  lumps  on  the  car  were  large  and  had  a 
good  appearance.  There  were  two  loading  tracks,  with  a  capacity  of  25  empty  cars 
and  30  loaded  cars.  Most  of  the  coal  was  shipped  for  domestic  purposes.  The 
daily  output  of  both  mines  was  600  tons,  with  a  maximum  day's  run  of  1,000  tons. 
Ten  per  cent  of  the  coal  came  from  advance  workings  and  the  remainder  from  pillars. 
About  1,000  acres  remained  to  be  mined  through  the  existing  openings. 
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MONONGALIA  COUNTY. 

Richard.     Elkins  No.  1  Mine. 

i^ampZe.— Bituminous  coal;  analyses  Nos.  W12204,  W19475,  W19476,  ■W19477, 
W19478,  and  W19479  (pp.  126,  127). 

Mine. — Elkins  No.  1;  Monongahela  district;  a  slope  mine  J  mile  northeast  of 
Richard,  on  the  Morgantown  &  Kanawha  Railroad,  with  connections  to  the  Baltimore 
&,  Ohio  Railroad  at  Rowlesburg. 

Coal  bed. — Upper  Freeport.  Carboniferous  age,  Allegheny  formation.  Average 
thickness,  4  feet.  Roof,  low-grade  coal  about  3 J  feet  thick,  overlain  by  sandstone; 
floor,  hard  clay  with  smooth  surface. 

The  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  G.  S.  Pope, 
April  22,  1911,  as  described  below: 

Sections  of  coal  bed  in  Elkins  No.  1  mine. 


Section 

Laboratory  No 

Roof,  coal  and  sandstone. 

Coal 

Mother  coal 

Coal 

Shale 

Coal 

"Sulphur" 

Coal 

Mother  coal 

Coal 

Coal  and  parting 

Floor,  hard  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

W19475 

W 19476 

W19477 

W19478 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

0      8} 

2      7 

2      61 

2      8 

0        J 

0      1 

2      Ih 

0      4 

oO      1§ 

aO       li 

aO        3 

aO      21 

0    Hi 

0      3 

aO        1 

0      3i 

0        A 

0      4 

1      2 

1       1 

aO      1 

..     .. 

4      i 

3      71 

4      2i 

3     HI 

3     lOJ 

3      6 

4      li 

3      9 

E 
W19479 
Ft.  in. 
2     8i 


«0      21 
0      6 


4        5 
3    lOJ 


a.  Not  included  in  sample. 

Section  A  (sample  W19475)  was  measured  at  the  face  of  the  fifth  right  "flat,"  4,200 
feet  northeast  of  the  drift  mouth. 

Section  B  (sample  W19476)  was  measured  at  the  face  of  butt  entry  8  off  fifth 
right  entry,  about  700  feet  from  the  main  entry. 

Section  C  (sample  W19477)  was  measured  at  the  face  of  first  right  heading,  4,200 
feet  from  the  drift  mouth. 

Section  D  (sample  W19478)  was  measured  at  the  face  of  l)utt  entry  11,  off  first 
right  entry,  750  feet  from  right  entry  1. 

Section  E  (sample  W19479)  was  cut  from  butt  entry  5,  off  fifth  righf'flat,"  1,400 
feet  from  fifth  "flat." 

A  composite  sample  was  made  by  mixing  samples  \V19475,  W19476,  W19477, 
W19478,  and  W19479.  The  results  of  an  ultimate  analysis  of  this  sample  are  given 
under  laboratory  No.  W12204. 

Notes. — The  Elkins  No.  1  mine  is  opened  both  by  drift  entries  and  a  slope.  At  the 
time  of  sampling  the  coal  was  imdercut  by  hand  and  machines  and  shot  down  with 
black  powder.  There  were  two  loading  tracks  with  a  capacity  for  20  cars.  Pickers 
were  employed  on  the  cars  in  loading.  The  mine  was  eqiupped  to  produce  700 
tons  per  day.  Average  daily  output  425  tons,  the  larger  part  of  which  was  from 
advance  workings.  There  was  about  500  acres  of  coal  tributary  to  this  and  other 
openings. 

PRESTON  COUNTY. 

Masontowx.     Elkins  No.  6  Mine. 

Sample.— Bituminous  coal;  analyses  Nos.  W19493,  W19494,  W19540,  and  W19541 
(p.  127). 

Mine. — Elkins  No.  6;  Monongahela  district;  a  drift  mine  at  Masontown,  on  the 
Morganto^vn  &,  Kanawha  Railroad  ^vith  connections  to  the  Baltimore  &  Ohio  Railroad 
atRowlesbiu-g. 
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Coal  bed. — ^Upper  Freeport.  Carboniferous  age,  Allegheny  formation.  Average 
thickness,  4  feet.  Roof,  shale,  bone,  and  dirty  coal,  overlain  by  sandstone;  floor, 
smooth  hard  fire  clay. 

The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  G.  S.  Pope, 
April  24,  1911,  as  described  below: 

Sections  of  coal  bed  in  Elkins  No.  6  mine. 


Section 

Laboratory  No 

Roor,  shale,  bone,  dirtv  coal  and  sandstone 

Coal 

"Sulphur" 

Coal 

Mother  coal 

Coal 

Shale 

Coal 

Bone 

Coal 

Shale 

Coal 

Floor,  hard,  smooth  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

W 19493 

W19494 

W 19540 

Ft.    in. 

Ft.    in. 

Ft.    in. 

1   2i 

1   9i 

2  0 

0   1 

.. 

0   6 

0   i 

0  i 

6   4 

0  10 

0   8 

0   74 

oO   14 

oO   2} 

aO   2 

0   34 

0   34 

0   4 

0   1 

0   4 

0   4 

0  &i 

0   9i 
0   1 

0   74 

0   } 

0   f 

0  3i 

0   3i 

0   3 

4    s 

4   If 

4   1| 

3  111 

3  111 

3  111 

D 
W19541 
Ft.    in. 
2    8 


oO  24 

0  3 
0 

0  9 

0  i 

0  31- 

4  3J 

4  i 


a  Not  included  in  sample. 

Section  A  (sample  W19493)  was  measured  at  the  face  of  the  first  butt  heading,  600 
feet  from  the  third  "flat,"  150  feet  from  the  main  entry. 

Section  B  (sample  W19494)  was  measured  at  the  face  of  the  third  right  entry,  50 
feet  from  the  main  entry. 

Section  C  (sample  W19540)  was  measured  at  the  face  of  the  second  butt  heading, 
1,000  feet  from  the  main  entry. 

Section  D  (sample  W19541)  was  measured  at  the  face  of  the  second  butt  entry,  700 
feet  from  the  second  "flat,"  300  feet  from  the  main  entry. 

A  composite  sample  was  made  by  mixing  samples  W19493,  W19494,  W19540,  and 
W19541.  The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory 
No.  12225. 

Notes. — The  Elkins  No.  6  mine  is  opened  by  a  drift  entry.  The  mine  is  compara- 
tively new,  and  only  a  few  side  entries  have  been  started.  At  the  time  of  sampling  the 
coal  was  imdercut  by  hand  and  broken  down  with  black  powder.  There  was  one  load- 
ing track  at  the  tipple  with  a  capacity  of  15  cars.  There  were  no  screens,  the  entire 
production  being  shipped  as  rxm-of-mine.  Pickers  were  employed  on  the  cars  in 
loading.  All  of  the  coal  was  used  for  coking  purposes.  There  was  1,200  acres  of 
unmined  area  tributary  to  this  opening. 

RALEIGH  COUNTY. 

HoTCOAL.     Big  Stick  Mine. 

Sample. — Semibituminouscoal;  New  River  field ;  analyses  Nos.  14375, 14376,  14377, 
and  14378  (p.  127). 

Mine. — Big  Stick;  Kanawha-New  River  district;  a  drift  mine  at  Hotcoal,  with 
raihoad  connections  to  the  Virginian  Railway. 

Coal  bed. — Beckley.  Carboniferous  age,  Pottsville  formation.  Average  thickness, 
5  feet  6  inches;  dip,  2J°  northeast.  The  roof  consists  of  3  inchesof  "draw  slate,"  above 
which  is  2  feet  of  dark  carbonaceous  shale  mixed  with  coal,  above  which  is  sandstone 
cap  rock.  Floor,  hard,  smooth  shale.  Material  from  the  roof  and  floor  does  not  become 
mixed  with  the  coal  in  mining.     Cover,  150  to  250  feet. 

The  coal  bed  was  measured  and  sampled  at  3  points  in  the  mine  by  J.  J.  Rutledge, 
July  8,  1912,  as  described  below: 
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Section 

Laboratory  No 

Roof,  "draw -slate, "  shale 

Coal 

Shale,  black 

Coal,  dirty 

Coal 

Mother  coal 

Coal 

Cannel  coal 

Coal, bony 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

14375 

14376 

Ft.    in. 

Ft.    in. 

aO    1 

oO  1 

aO  i 

3  3 

2  6 

0   i 

0  10 

0  i 

0   f 

2  6 

1  10 

5  6 

6      3} 

5  3i 

5   3i 

C 

14377 
Ft.    in. 
oO      f 
oQ    1 
aO      f 
3     4 


0    3 

'2  h' 


6    3V 
6    1' 


a  Not  included  in  sample. 

Section  A  (sample  14375)  was  measured  at  the  face  of  left  heading  2,  1,600  feet  east 
of  the  mouth  of  the  straight  main  entry. 

Section  B  (sample  14376)  was  measured  at  the  face  of  left  entrj'  3,  off  the  straight 
main  entry,  1,400  feet  northeast  of  the  mine  mouth. 

Section  C  (sample  14377)  was  measured  at  the  face  of  the  straight  main  entry,  1,900 
feet  northeast  of  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  face  samples  14375, 14376,  and  14377.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14378. 

Notes. — The  Big  Stick  mine  is  opened  by  two  entries  and  the  coal  mined  by  the 
room-and-pillar  system .  At  the  time  of  sampling  the  coal  was  undercut  by  hand  and 
shot  down  with  FF  black  blasting  powder.  A  permissible  explosive  was  also  used  in 
some  parts  of  the  mine.  All  of  the  coal  was  shipped  as  run-of-mine.  Pickers  were 
employed  on  the  car  in  loading.  There  was  no  screening  plant.  The  mine  was 
new  having  been  in  operation  only  about  1  year  at  the  time  of  sampling.  All  of  the 
coal  was  obtained  from  advance  workings.  Daily  output,  450  tons  per  day,  with  a 
maximum  capacity  of  500  tons. 

McQuADE.     Blue  Jay  No.  4  Mine. 

Sample. — Semibituminous  coal;  New  River  field;  analyses  Nos.  14288,  14289, 
14290,  and  14291  (p.  128). 

Mine. — Blue  Jay  No.  4;  Kanawha-New  River  district;  a  drift  mine  at  McQuade 
station  2  miles  southeast  of  Raleigh,  on  the  Piney  branch  of  the  Chesapeake  &  Ohio 
Railway. 

Coal  bed. — Beckley.  Carboniferous  age,  Pottsville  formation.  Average  thickness,  5 
feet;  slight  dip,  northwest.  Roof,  smooth  shale  1  to  2  feet  tliick;  floor,  very  soft  fire 
clay;  material  fi'om  the  roof  and  the  floor  does  not  become  mixed  with  the  coal  in 
mining.     Cover  at  points  of  sampling  75  to  100  feet. 

The  coal  bed  wa.s  measured  and  sampled  at  three  points  in  the  mine  by  D.  J.  Price, 
July  10,  1912,  as  described  below: 

Sections  of  coal  bed  in  Blue  Jay  No.  4  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Bone  and  shale. 

Coal,  bony 

Coal. 


Floor,  soft  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


A 

B 

14288 

14289 

Ft.  in. 

Ft.  in. 

1   4 

1   2 

aO   9 

aO   3 

"2    16 

'3  '0 

4  11 

4   5 

4   2 

4   2 

c 

14290 
Ft.  in. 


a  Not  included  in  sample. 
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Section  A  (sample  14288)  was  measured  on  a  pillar  of  the  main  heading  about  600 
feet  east  of  the  mine  mouth. 

Section  B  (sample  14289)  was  measured  at  the  face  of  the  second  right  heading, 
400  feet  south  of  the  mine  mouth. 

Section  C  (sample  14290)  was  measured  on  the  pillar  of  the  first  right  heading,  250 
feet  south  of  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  samples  14288,  14289,  and  14290.  The 
result  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  14291. 

Notes. — The  Blue  Jay  No.  4  mine  is  opened  by  drift  entries  and  the  coal  mfned 
by  the  room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  by 
hand.  As  the  mining  operations  were  confined  entirely  to  pillars,  no  powder  was 
used  in  breaking  the  coal.  All  of  the  coal  was  shipped  as  run-of-mine.  Pickers  were 
employed  on  the  cars  in  loading.  Daily  output,  about  150  tons.  There  was  one 
loading  track  with  a  capacity  for  10  empty  and  7  loaded  cars. 

Raleigh.     Raleigh  No.  1  and  No.  3  Mines. 

Samples. — Semibituminous  coal;  New  River  field;  analyses  Nos.  10624,  10625, 
10626,  10627,  10628,  and  10630  (p.  128). 

Mine. — Raleigh  No.  1  and  No.  3;  Kanawha-New  River  district;  slope  mines  at 
Raleigh,  on  the  Chesapeake  &  Ohio  Railway. 

Coal  bed. — Beckley.  Carboniferous  (Potts\dlle)  age,  Quinnimont  formation.  Aver- 
age thickness,  52  inches;  dip  about  2°  N.  50°  W.;  roof,  shale  2  feet  thick  with  a  sand- 
stone capping  90  feet  thick;  floor,  hard,  smooth,  gray  shale. 

The  bed  was  measured  and  sampled  at  fi^'e  points  in  the  mines  by  3.  J.  Rutledge  on 
June  25,  1910,  as  described  below: 

Sections  of  coal  bed  in  Raleigh  No.  1  and  No.  S  mines. 


A 

10624 
Ft.  in. 
1      4 
0       J 
3    10* 

5      2f 
5      21 

B 

10625 
Ft.  in. 

1  4 
0        \ 

2  %k. 

4      2 
4      2 

C 

10626 
Ft.  in. 
1      0 
0        I 

3    n 

•1    11 

4      li 

D 

10627 
Ft.  in. 

3'    7J 

3      7i 
3      7i 

E 

10630 

Roof,  shale. 

Coal                       

Ft.  in. 
1      3 

0        i 

Coal                          

3  m 

Floor,  shale. 

5    ij 

3    ij 

Section  A  (sample  10624)  was  measured  on  the  left  rib  of  left  entry  7  opposite  the 
mouth  of  right  heading  1  in  No.  3  mine. 

Section  B  (sample  10625)  was  measured  at  the  face  of  right  entry  15  in  No.  3  mine. 

Section  C  (sample  10626)  was  measured  at  the  last  crosscut  in  the  main  entry  in 
No.  3  mine. 

Section  D  (sample  10G27)  was  measured  at  the  face  of  room  11  off  right  heading  12 
in  No.  3  mine. 

Section  E  (sample  10630)  was  measured  at  the  neck  of  the  last  break-through  off 
right  entry  6  in  No.  1  mine. 

A  composite  sample  was  made  by  mixing  samples  10624  to  10627,  inclusive.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  10628. 

Notes. — No.  1  and  No.  3  mines  are  connected  and  in  reality  form  but  a  single  mine, 
opened  by  two  drift  entries;  double  entry,  room-and-pillar  system  of  mining.  At  the 
time  of  sampUng  black  powder  was  used  for  breaking  coal  after  imdercutting  with 
electric  chain  cutters;  bar  screens;  capacity,  1,000  tons  a  day;  two  loading  tracks 
with  capacity  for  40  cars;  unmined  area  about  2,000  acres. 
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Slab  Fork.     Slab  Fork  No.  1,  No.  2,  No.  3,  No.  4,  and  No.  5  Mines. 

Sample. — Semibituminous  coal;  New  River  field;  analyses  Nos.  14313  to  14318, 
and  14325  to  14337  (pp.  129,  130). 

Mines. — Slab  Fork  No.  1,  No.  2,  No.  3,  No.  4,  and  No.  5;  Kanawha-New  Eiver  dis- 
trict; drift  mines;  Nos.  1,  2,  3,  and  4  are  about  three-fourths  of  a  mile  northeast  of  Slab 
Fork;  No.  5  is  one-fourth  of  a  mile  south  of  Slab  Fork,  on  the  Virginian  Railway. 

Coal  bed. — Beckley.  Carboniferous  (Potts^dlle)  age,  Quinnimont  formation. 
Thickness,  3  feet  5  Laches  to  4  feet  7  inches.  Dip  slightly  irregular,  b  ut  the  main  direc- 
tion is  northwest.  Roof,  sandy  shale  containing  about  3  inches  of  roof  coal.  The  shale 
and  roof  coal  combiaed  vary  in  thickne-ss  from  18  inches  to  3  feet,  above  which  there 
is  a  sandstone  cap  rock.  Floor,  hard  smooth  clay.  Material  from  the  roof  and  floor 
did  not  become  mixed  with  the  coal  in  mining.  Cover  at  points  of  sampling,  100 
to  400  feet. 

The  coal  bed  was  measured  and  sampled  at  15  points  in  the  five  mines  by  G.  H.  Deike 
and  H.  I.  Smith  July  10  and  11,  1912,  as  described  below: 

Sections  of  coal  bed  m  Slab  Fork  No.  1  and  No.  4  mines. 


Section 

Laboratory  No 

Roof,  sandy  shale. 

Coal 

Shale 

Mother  coal 

Coal 

"Sulphur" 

Coal,  gray 

Coal 

Coal,  gray 

Coal 

Coal,  bony 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


No 

.4 

14336     1 

Ft. 

in. 

0 

11 

0 

i 

0 

^ 

'6 

•2 

0 

2* 

0 

1 

1 

8 

OO 

3 

4 

1 

3 

91 

No.  1 
14337 
Ft.   in. 

aQ       U 
aU         I 

"2      '7 

Streak. 


1      4 

aO       4 
0     lU 


a  Not  included  in  sample. 

Section  A  (sample  1433G)  was  measured  at  the  face  of  the  main  entry,  about  1,450 
feet  northwest  of  the  mine  mouth. 

Section  B  (sample  14337)  was  measured  on  the  pillar  of  room  7,  off  second  right  entry, 
1,200  feet  northeast  of  the  mine  mouth. 

Sections  of  coal  bed  in  Slab  Fork  No.  2  mine. 


Section 

Laboratory  No 

Roof,  sandy  shale. 

Coal 

Shale 

Coal 

Coal,  gray 

Coal 

Mother  coal 

Coal 

Bone 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

14325 

14326 

14328 

14329 

Ft.   in. 

Ft.   in. 

Ft.   in. 

Ft.   in. 

ao      3 

oO      3 

10      3 

oO      2 

"0      IJ 

aO      3 

no       3 

oO      1 

0      5 

0      2 

0      2 

0      U 

0      2 

0      4 

0      4 

0      4J 

3      5 

3      6 

1      3i 

2      2* 

0      1 

0        4 

0      i 

0      9 

1     10 

1      4 

aO      4 

aO      1 

5      6i 

4      6 

4      2 

4      4| 

4    10 

4      0 

3      8 

■1        I 

■p 

14330 
Ft.  in. 
00      2i 
oO      3i 
0      2 


Not  included  in  sample. 


Section  A  (sample  14325)  was  measured  on  the  pillar  of  third  left  entry,  between 
rooms  7  and  8,  1,800  feet  southwest  of  the  mine  mouth. 

Section  B  (sample  14326)  was  measured  on  the  pillar  between  rooms  8  and  10,  off 
seventh  left  entry,  3,000  feet  southwest  of  the  mine  mouth. 
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A  composite  sample  was  made  by  mixing  pillar  samples  14325  and  14326.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  14327. 

Section  C  (sample  14328)  was  measured  on  the  face  of  the  first  panel  off  the  second 
drift,  4,200  feet  south  of  the  mine  mouth. 

Section  D  (sample  14329)  was  measured  at  the  face  of  first  right  entry,  off  third  left 
entry,  1,200  feet  southeast  of  the  mine  mouth. 

Section  E  (sample  14330)  was  measured  at  the  face  of  fourteenth  left  entry,  150  feet 
from  the  straight  main  entry,  5,000  feet  southwest  of  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  face  samples  14328,  14329,  and  14330.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  14331 

Sections  of  coal  bedin  Slab  Fork  No.  3  mine. 


Section 

Laboratory  No 

Roof,  sandv  shale. 

Coal..: 

Shale 

Coal,  impure 

Coal 

Coal,  hard 

Coal,  soft 

Mother  coal 

Coal,  bony 

Coal 

Mother  coal 

Coal 

Mother  coal 

Shale,  bony 

Coal 

Coal,  bony 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

14332 

14333 

Ft.  in. 

Ft.  in. 

aO      V. 

10   1 

aO   2 

0   4 

0   9i 

0   2 

1   2 

0   J 

0   IJ 

6  ih 

0   1 

3   5 

0   4i 

oO   1 

aQ       4 

1   0 

0   8i 

oO   1 

5   3J 

4   2 

4  lOJ 

3   8i 

c 

14.334 
Ft.  in. 
0      IJ 
OO      1 

"i    "i 

0      2 


2      9 
a'o     *3 


4      5 
4      1 


a  Not  included  in  sample. 

Section  A  (sample  14332)  was  measured  at  the  face  of  the  main  air  course,  2,450  feet 
southeast  of  the  mine  mouth. 

Section  B  (sample  14333)  was  measured  at  the  face  of  A  entry,  2,350  feet  southeast 
of  the  mine  mouth. 

Section  C  (sample  14334)  was  measured  at  the  face  of  room  3,  off  the  first  right 
entry,  2,600  feet  southeast  of  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  face  samples  14332,  14333,  and  14334. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14335. 

Sections  of  coal  bed  in  Slab  Fork  No.  5  mine. 


Section 

Laboratory  No 

Roof,  sanely  shale. 

Coal,  gray 

Coal 

Coal  with  "  sulphur  " 

Shale 

Coal 

Coal,  gray 

Shale 

Coal 

Coal,  gray 

Coal 

Floor,  hard  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

14313 

14314 

14315 

14316 

Ft.  in. 

Ft.  in. 

Ft.  in. 
0   4 

Ft.  in. 

10   2 

0   6i 

"'6  "2i 

"O   3 

Streak. 

aO   1 

1   0 

0  10 

0   6 
0   2J 

0  llj 

10   2 

«0   i 

0    i 

0   7 

0   2J 

0   2 

0   2" 

2  10 

1  m 

1   8 

2   9 

4   5 

3   7 

3  "i 

4   i 

3  10 

3   6i 

3   7J 

3   8i 

14318 
Ft.  in. 


1      0 

"6   "i 


o  Not  included  in  sample. 

Section  A  (sample  14313)  was  measured  at  the  face  of  the  main  heading,  3,200  feet 
southwest  of  the  mine  mouth. 

Section  B  (sample  14314)  was  measured  at  the  face  of  room  15,  off  the  sixth  left 
entry,  2,000  feet  southwest  of  the  mine  mouth. 
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Section  C  (sample  14315)  was  measured  at  the  last  cut-through,  off  the  thu-d 
left  entry,  1,900  feet  southeast  of  the  mine  mouth. 

Section  D  (sample  14316)  was  measured  on  the  pillar  of  room  10,  off  the  second  left 
entry,  800  feet  south  of  the  mine  mouth. 

Section  E  (sample  14318)  was  measured  on  the  pillar  of  fourth  left  entry,  between 
rooms  13  and  14,  1,250  feet  south  of  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  samples  14313  to  14316,  inclusive.  The 
results  of  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  14317. 

Notes. — All  of  these  mines  are  opened  by  drift  entries  and  the  coal  mined  by  the 
room-and-pillar  system.  At  the  time  of  sampling,  electric  chain  machines  were  used 
for  undercutting  the  coal  in  Kos.  2,  3,  and  4  mines.  Machines  were  not  used  in  the 
other  mines.  A  permissible  explosive  was  used  for  breaking  the  coal  and  for  brushing 
the  roof.  All  of  the  coal  was  shipped  as  run-of-mine.  Pickers  were  employed  on 
the  cars  in  loading.  No.  5  mine  was  equipped  with  2  loading  tracks  with  a  capac- 
ity for  15  empty  and  15  loaded  cars;  the  other  mines  have  2  loading  tracks  with  a 
capacity  for  40  empty  and  40  loaded  cars. 

The  capacity  of  the  mines  was  as  follows:  No.  1  mine,  30  tons  a  day;  No.  2  mine, 
350  tons  a  day;  No.  3  mine,  170  tons  a  day;  No.  4  mine,  60  tons  a  day,  and  No.  5 
mine,  425  tons,  or  a  total  capacity  of  1,035  tons  a  day.  About  35  per  cent  of  the 
coal  was  obtained  from  advance  work.  There  was  approximately  1,800  acres  of 
unmined  coal  tributary  to  the  various  openings. 

Winding  Gulp.     Lynwin  Mine. 

Sample. — Semibituminous  coal;  New  River  field;  analyses  Nos.  14319,  14320, 
14321,  14322,  14323,  and  14324  (p.  130). 

Mine. — Lynwin;  Kanawha-New  River  district;  a  diift  mine,  one-fourth  of  a  mile 
south  of  Winding  Gulf  on  the  Winding  Gulf  branch  of  the  Virginian  Railway. 

Coal  bed. — Beckley.  Carboniferous  (Pottsville)  age,  Quinnimont  formation. 
Average  thickness  5  feet;  dip,  sUght,  to  the  northwest.  Roof,  light  blue  shale  to  which 
the  coal  adheres  more  or  less;  floor,  hard  smooth  shale  that  does  not  become  mixed 
with  the  coal  in  mining.     Cover,  400  feet. 

The  coal  bed  was  measured  and  sampled  at  five  points  in  the  mine  by  D.  J.  Price  on 
July  11,  1912,  as  described  below: 

Sections  of  coal  bed  in  Lynwin  viine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Shale  and  bone 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

D 

14319 

14320 

14321 

14322 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

3   0 

2   9 

2      10 

2   8 

a  0    4 

oO   5 

aO    5 

aO    7 

2   0 

1   7 

1   11 

1   11 

5   4 

4   9 

5    2 

5   2 

5   0 

4   4 

4    9 

4   7 

E 
14323 
Ft.   in 

2      E 
oO      f 

2      ( 


a  Not  included  in  sample. 

Section  A  (sample  14319)  was  measured  at  the  break-through  to  the  air  course  at 
left  entry  6,  about  2,600  feet  from  the  mine  mouth. 

Section  B  (sample  14320)  was  measured  at  the  face  of  right  heading  6,  about 
2,800  feet  from  the  mine  mouth. 

Section  C  (sample  14321)  was  measured  at  the  face  of  room  2,  right  heading  8,  about 
3,300  feet  from  the  mine  mouth. 

Section  D  (sample  14322)  was  measured  at  the  face  of  right  heading  8,  3,400  feet 
from  the  mine  mouth. 

Section  E  (sample  14323)  was  measured  at  the  face  of  the  main  heading,  3,200  feet 
from  the  mine  mouth. 
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A  composite  sample  was  made  by  mixing  face  samples  14319  to  14323,  inclusive. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No. 
14324. 

Notes. — The  Lynwin  mine  is  opened  by  a  drift  entry  and  the  coal  is  mined  by  the 
room-and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  by  hand  and 
broken  down  with  FFF  black  powder  and  a  permissible  explosive.  All  of  the  coal 
was  shipped  as  run-of-mine.  The  screening  plant  had  bar  screens  6  by  12  feet 
with  3-inch  openings.  Pickers  were  employed  on  the  car  in  loading.  The  run- 
of-mine  coal  contained  large  lumps  and  presented  a  good  appearance  on  the  cars. 
There  were  two  loading  tracks  with  a  capacity  for  22  empty  and  22  loaded  cars.  There 
was  approximately  600  acres  of  unmined  coal  tributary  to  this  opening.  A  large 
percentage  of  the  coal  was  obtained  from  advance  work.  Daily  output,  450  tons, 
with  a  capacity  of  550  tons. 

Winding  Gulf.     Winding  Gulp  No.  1  and  No.  2  Mines. 


Sample. — Semibituminous  coal;  New  River  field;  analyses  Nos.  14368,  14369,  14370, 
14371,  14372,  14373,  and  14374  (p.  131). 

Mine. — Winding  Gulf  No.  1;  Kanawha-New  River  district;  at  Winding  Gulf  on  the 
Winding  Gulf  branch  of  the  Virginian  Railway.  No.  2  mine  is  1  mile  from  Winding 
Gulf  on  Winding  Gulf  branch  of  the  Chesapeake  &  Ohio  Railway. 

Coal  bed. — Beckley.  Carboniferous  (Potts\dlle)  age,  Quinnimont  formation. 
Average  thickness,  4  feet  6  inches.  Dip  about  2°  northwest.  Roof,  smooth  gray 
shale;  floor,  hard  fire  clay.  Material  from  the  roof  and  floor  does  not  become  mixed 
with  the  coal  in  mining.     Cover  at  points  of  sampling,  60  to  400  feet. 

The  coal  bed  was  measured  and  sampled  at  three  points  in  No.  1  mine  and  at  two 
points  in  No.  2  mine  by  D.  J.  Price  July  9,  1912,  as  described  below: 

Sections  of  coal  bed  in  Winding  Gulf  No:  1  mine. 


Section 

Laboratory  No 

Roof,  shale 

Coal 

Coal,  bony 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

14368 

14369 

Ft.    in. 

Ft.   in. 

2    11 

2    10 

aO      3 

aO      3 

1      2 

1      3 

4      4 

4      4 

4       1 

4       1 

c 

14370 
Ft.   in. 

2      11 
a  0        4 

1        6 


a  Not  included  in  sample. 

Section  A  (sample  14368)  was  measured  at  the  face  of  room  14,  off  left  entry  1,  off 
the  main  right  heading. 

Section  B  (sample  14369)  was  measured  at  the  face  of  the  air  course  of  the  west 
entry. 

Section  C  (sample  14370)  was  measured  at  the  face  of  the  main  right  heading. 

A  composite  sample  was  made  by  mixing  face  samples  14368,  14369,  and  14370. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14371. 

Sections  of  coal  bed  in  Winding  Gulf  No.  2  mine. 


Section 

l^aboratory  No 

Roof,  shale. 

Coal 

Coal,  bone 

Coal 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

14372 

Ft. 

in. 

3 

0 

oQ 

4 

0 

9 

4 

1 

3 

9 

14373 
Ft.  in. 

3  2 
ciQ      3 

1       6 

4  11 

4      8 


a  Not  included  in  sample. 
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Section  A  (sample  14372)  was  measured  on  the  pillar  at  the  break-tlirough  to  right 
heading  1. 

Section  B  (sample  14373)  was  measured  at  the  face  of  left  heading  2. 

A  composite  sample  was  made  by  mixing  samples  14372  and  14373.  The  results  of 
an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  14374. 

Notes. — Both  of  these  mines  were  comparatively  new  at  the  time  of  sampling.  Both 
mines  are  opened  by  a  slope  and  the  coal  is  mined  by  the  room-and-pillar  system. 
At  the  time  of  sampling  the  coal  was  undercut  by  electric  machines  and  broken  down 
with  permissible  explosives.  All  of  the  coal  wag  shipped  as  run-of-mine.  Pickers 
were  employed  on  the  cars  in  loading.  The  average  daily  output  of  No.  1  mine  was  400 
tons. 

WOODBAY.       McAlPIN    No.    1    MiNE. 

Sample. — Semibituminous  coal,  New  River  field;  analyses  Nos.  14301,  14302,  14303, 
14304,  14305,  14306,  14307,  14308,  and  14309  (p.  131). 

Mine. — McAlpin  No.  1;  Kanawha-New  River  district;  a  drift  mine  at  Woodbay 
Station  on  the  Winding  Gulf  branch  of  the  Virginian  Railway. 

Coal  bed. — Beckley.  Carboniferous  (Potts\'ille)  age,  Quinnimont  formation. 
Average  tliickness,  5  feet;  dip,  1J°  northwest.  Roof,  shale  2  to  3  feet  tliick,  containing 
streaks  of  coal,  above  the  shale  wliich  is  a  cap  rock;  floor,  a  dark  soft,  smooth  car- 
bonaceous shale.  Material  from  the  roof  and  floor  did  not  become  mixed  with  the 
coal  in  mining.     Cover  at  points  of  sampling,  about  400  feet. 

The  bed  was  measured  and  sampled  at  eight  points  in  the  mine  by  J.  J.  Rutledge  and 
D.  J.  Price,  July  6,  1912,  as  described  below: 

Sections  of  coal  bed  in  McAlpin  No.  1  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Mother  coal 

Coal 

Cannel  coal 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


Sections  of  coal  bed  in  McAlpin  No.  1  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Coal,  bony 

Coal....." 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


E 

F 

G 

14305 

14306 

14307 

Ft.  in. 

Ft.  in. 

Ft.  in. 

3   3 

3   3 

3   2 

aQ      4 

aO   4| 

"0   3i 

0  111 

0   8 

0  10 

4   6i 

4   3| 

4   3* 

4   2i 

3  11 

4   0 

a  Not  included  in  sample. 


Section  A  (sample  14301)  was  measured  at  the  face  of  the  second  panel,  off  left 
heading  3,  off  second  main  entry. 

Section  B  (sample  14302)  was  measured  at  the  face  of  the  second  main  air  course. 

Section  C  (sample  14303)  was  measured  at  the  face  of  room  10,  second  panel,  left 
entry  2. 

Section  D  (sample  14304)  was  measured  at  the  face  of  room  3,  first  panel,  left  entry  3. 

Section  E  (sample  14305)  was  raeasiired  on  the  pillar  of  main  heading  1,  between 
right  entries  3  and  4. 
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Section  F  (sample  14306)  was  measured  at  tlie  face  of  the  second  panel,  off  right 
heading  2. 

Section  G  (sample  14307)  was  measured  at  the  face  of  the  fourth  panel,  off  right 
heading  2. 

Section  H  (sample  14308)  was  measured  on  the  pillar  of  the  air  course,  near  right 
entry  2. 

A  composite  sample  was  made  by  mixing  samples  14301  to  14308,  inclusive.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  14309. 

Notes. — The  McAlpin  No.  1  Mine  is  opened  by  drift  entries  and  the  coal  mined  by  a 
combination  of  the  room-and-pillar  and  panel  systems.  At  the  time  of  sampling  the 
coal  was  undercut  by  electric  punchers  and  shot  down  ^vith  a  permissible  explosive. 
A  permissible  explosive  was  also  used  for  brushing  the  roof.  All  of  the  coal  was  shipped 
as  run-of-mine.  The  mine  was  equipped  with  a  screening  plant  in  which  the  bar 
screens  had  li-inch  openings.  The  coal  was  hand-picked  prior  to  loading  on  a  con- 
vening table  about  170  feet  long.  The  coal  presented  a  good  appearance  when  loaded 
on  the  cars.  There  were  two  loading  tracks  with  a  capacity  for  31  empty  and  36 
loaded  cars.  All  of  the  coal  was  obtained  from  advance  work.  Output,  1,000  tons 
day,  with  a  maximum  output  of  about  1,500  tons. 

RANDOLPH  COUNTY. 

Mill  Creek.     Tolbert  and  Spiker  Mine. 

Sample. — Bituminous  coal;  analysis  No.  13561  (-p.  132). 

Mine. — Tolbert  and  Spiker;  Monongahela  district;  on  Mill  Creek,  6  miles  south  of 
the  town  of  Mill  Creek. 

Coalbed. — Sewell  (?).  Carboniferous  age,  Pottsville  formation.  Average  thickness 
about  4  feet;  dip,  8°  west. 

The  bed  was  measured  and  sampled  at  one  point  by  E.  R.  Lloyd  on  March  19, 1912, 
as  described  below: 

Section  of  coal  in  Tolbert  and  Spiker  mine. 


Laboratory  No 

Roof,  dark  shale. 

Coal 

Bone 

Coal 

Shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


13561 
Ft.  in. 

1  7 

aO    5 

2  0 

4     0 

3  7 


a  Not  included  in  sample. 

The  sample  was  collected  about  100  feet  north  of  the  mouth  of  the  mine  about  40 

feet  from  the  outcrop,  under  about  75  feet  of  cover.     Average  output,  about  2i  tons 

a  day.     The  mine  is  located  on  the  northeast  face  of  Rich  ^lountain,  at  an  elevation 

of  about  2,750  feet. 

Spruce.     Hopkins  Mine. 

Sample. — Bituminous  coal;  analysis  No.  13601  (p.  132). 

Mine. — Hopkins;  Monongahela  district;  about  9  miles  southwest  of  Cheat  Bridge, 
on  Cheat  River  lumber  road  of  West  Virginia  Pulp  &  Paper  Co.,  and  about  5  miles 
from  Spruce. 

Coal  bed. — Sewell  (?).  Carboniferous  age,  Potts^dlle  formation.  TMckness  at 
point  where  sampled,  4  feet  7  inches  clear  coal,  which  is  about  the  average  tliickness 
within  the  mine.  Roof  and  floor,  shale.  The  mine  is  near  the  top  of  Cheat  Mountain 
at  an  elevation  of  over  4,000  feet.  Sample  was  collected  in  the  mine  1 ,075  feet  south- 
west of  the  mine  mouth  by  E.  R.  Lloyd  on  March  20,  1912. 
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WYOMING. 

CONVEBSE  COUNTY. 

Douglas.     Outcrop. 

Sample. — Subbituminous  coal;  Glenrock  field;  analysis  No.  11442  (p.  132). 

Mine. — Outcrop  in  sec.  33,  T.  40  N.,  R.  72  W.,  50  miles  north  of  Douglas,  which  is  the 
nearest  station  on  the  Chicago  &  North  Western  Railway. 

Coal  bed. — Lower  Burned.  Tertiary  age,  Fort  Union  formation.  Thickness,  6  feet 
5  inches.    Roof,  carbonaceous  shale;  floor,  carbonaceous  clay. 

The  bed  was  measured  and  sampled  by  V.  H.  Barnett  on  September  25,  1910,  as 
described  below: 

Section  of  coal  bed  in  outcrop,   50  miles  north  of  Douglas. 


Laboratory  No 

Roof,  carbonaceous  shale. 

Coal  with  thin  carbonaceous  lenses 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


11442 
Ft.  in. 
aO    10 
5      7 


a  Not  included  in  sample. 
Glenrock.     Country  Bank. 

iSampZe.— Subbituminous  coal;  Glenrock  field;  analysis  No.  11048  (p.  132). 

Mine. — Country  bank  in  sec.  5,  T.  37  N.,  R.  75  W.,  20  miles  north  of  Glenrock,  which 
is  the  nearest  station  on  the  Chicago  &  North  Western  Railway. 

Coal  bed. — Not  named.  Tertiary  age,  Fort  Union  formation.  Thickness,  12  feet  8 
inches;  sandstone  cap  rock. 

The  bed  was  measured  and  sampled  by  C.  H.  Wegemann  on  September  29,  1910,  as 
described  below: 

Section  of  coal  bed  in  country  bank,  20  miles  north  of  Glenrock. 


Laboratory  No 

Roof,  sandstone. 

Coal 

Coal,  bony 

Bone 

Coal,  clean 

Coal  with  2  bone  partings. 
Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  coal  sampled 


11048 

Ft.    in. 

0 

0 

al 

2 

oQ 

2 

aZ 

10 

a2 

6 

12 

8 

5 

0 

a  Not  included  in  sample. 
Note. — The  coal  was  mined  intermittently  from  an  open  pit. 

Inez.     Diamond  Mine. 


Sample. — Subbituminous  coal;  Glenrock  field;  analysis  No.  14781  (p.  132). 

Mine. — Diamond;  Inez  district;  a  slope  mine  in  sec.  16,  T.  33  N.,  R.  73  W.,  IJ  miles 
south  of  Inez,  and  of  the  Chicago  &  North  Western  Railway. 

Coal  bed. — Not  named.  Tertiary  age,  Fort  Union  formation.  Thickness,  4^  to  5 
feet;  roof,  fair  shale;  floor,  good  shale;  dip,  17°  NE. 
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The  bed  was  measured  and  sampled  on  September  24,  1912,  by  V.  H.  Barnett,  as 

described  below: 

Section  of  coal  bed  in  Diamond  mine. 


Laboratory  No. 
Roof,  shale. 
Coal 


Clay. 
Coal. 


Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


14781 

Ft.  in. 

4  .i 

0  1 

0  4 

4  8 

4  8 


The  sample  was  obtained  at  the  face  of  an  entry  450  feet  from  the  mine  mouth. 

Inez.     Inez  Mine. 

Sample. — Subbituminous  coal;  Glenrock  field;  analysis  No.  14754  (p.  132). 

Mne.— Inez;  Inez  district;  a  drift  mine  in  the  NW.  ^  sec.  16,  T.  33  N.,  R.  72  W., 
1  mile  south  of  Inez  and  of  the  Chicago  &  North  Western  Railway. 

Coal  bed. — Not  named.  Tertiary  age,  Fort  Union  formation.  Average  thickness, 
about  5  feet;  dip,  17°  NE. 

The  bed  was  measured  and  sampled  by  F.  A.  Herald  on  September  19,  1912,  as 

described  below: 

Section  of  coal  bed  in  Inez  mine. 


Laboratory  No 

Roof,  brown,  carbonaceous  shale. 
Coal 

Shale,  carbonaceous,  brown  . . 

Shale,  gray 

Shale,  brown,  carbonaceous  . . 

Coal 

Floor,  bro\\Ti,  carbonaceous  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


14754 

Ft.  in. 

5  3 

«()  5 

"0  11 

nO  6 

0  7 


a  Not  included  in  sample. 

The  sample  was  taken  at  the  end  of  the  entry,  620  feet  northwest  of  the  mouth  of 

the  slope. 

Lost  Spring.     Fred  Haynes  Prospect. 

Sample. — Subbituminous  coal;  Lost  Spring  field;  analysis  No.  10711  (p.  132). 

Prospect. — Fred  Haynes,  a  prospect  opening  in  sec.  11,  T.  32  N.,  R.  69  W.,  9  miles 
west  of  Lost  Spring,  which  is  the  nearest  station  on  the  Chicago  &  North  Western 
RailwaJ^ 

Coal  bed. — Unnamed.  Tertiary  age,  Fort  Union  formation.  Thickness,  4  feet  '2 
inches.     Roof,  shale;  floor,  shale. 

The  coal  bed  was  sampled  at  one  point  in  the  entiy  by  D.  E.  Winchester  on  August 
1,  1910.  The  sample  was  taken  at  the  face  of  the  main  entry,  about  50  feet  from  the 
mouth  of  the  entry. 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Survey 

Bull.  471,  p.  491. 

Lost  Spring.     Harney  Creek  Mine. 

Sample. — Lignite  verging  on  subbituminous  coal;  Lost  Spring  field;  analysis  No. 
10911  (p.  132). 

Mine. — Harney  Creek,  a  drift  mine  in  sec.  13,  T.  34  N.,  R.  67  W.,  17  miles  northeast 
of  Lost  Spring,  which  is  the  nearest  station  on  the  Chicago  &  North  Western  Railway. 
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Coal  bed. — Uunamed.  Tertiary  age,  Fort  Union  formation.  Thickness,  5  feet 
6  inches.  Roof,  sandstone;  floor,  sandstone.  The  coal  bed  was  sampled  at  one  point 
in  this  mine  by  D.  E.  Winchester,  September  10,  1910,  as  described  below: 

Section  of  coal  bed  in  Harnei/  Creek  vmie. 


Laboratory  No 

Roof,  sandstone. 

Coal 

Shale,  carbonaceous 

Coal 

Shale,  carbonaceous , 

Floor,  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


10911 
Ft.  in. 
2  10 
oO  1 
2  1 
oO     6 

5      6 
4     11 


a  Not  included  in  sample. 

The  above  sample  was  taken  at  the  end  of  the  main  entrj-,  80  feet  from  the  main 
mouth. 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Survey 
Bull.  471,  p.  505. 

Lost  Spring.     Onyon  Mine. 

Sample. — Subbituminous  coal;  Lost  Spring  field;  analysis  No.  10740  (p.  133). 

Mine. — Onyon,  a  drift  mine  in  sec.  36,  T.  33  N.,  R.  68  W.,  about  2  miles  northwest 
of  Lost  Spring,  which  is  the  nearest  station  on  the  Chicago  &  North  Western  Railway. 

Coal  bed. — Unnamed.  Tertiary  age.  Fort  Union  formation.  Thickness,  5  feet 
9  inches;  roof,  shale;  floor,  shale. 

The  bed  was  sampled  at  one  point  in  the  mine  by  D.  E.  Winchester  on  August 
4,  1910.  The  sample  was  taken  in  room  15  off  north  entry  1,  1,800  feet  from  the  mine 
mouth . 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Survey 
Bull.  471,  p.  495. 

Lost  Spring.     Prospect. 

Sample. — Subbituminous  coal;  Lost  Springfield;  analysis  No.  11447  (p.  133). 

Prospect.— Prospect  in  sec.  8,  T.  37  N.,  R.  68  W.,  35  miles  north  of  Lost  Spring, 
which  is  the  nearest  station  on  the  Chicago  &  North  Western  Railway. 

Coal  bed. — D.  Tertiary  age.  Fort  Union  formation.  Thickness,  4  feet  4  inches; 
cap,  sandstone;  floor,  shale. 

The  bed  was  sampled  by  D.  E.  Winchester  on  October  21,  1910.  The  bed  had 
been  opened  as  a  stripping  pit.  Some  coal  had  been  taken  from  the  prospect  during 
previous  winters. 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Sur\'ey 
Bull.  471,  p.  513. 

Lost  Spring.     Rosin  Mine. 

Sample. — Subbituminous  coal;  Lost  Spring  field;  analysis  No.  10775  (p.  133). 

Mne.— Rosin,  a  drift  mine  in  sec.  35,  T.  34  N.,  R.  68  W.,  8  miles  north  of  Lost 
Spring,  which  is  the  nearest  station  on  the  Chicago  &  North  Western  Railway. 

Coal  bed.— Unnamed.  Tertiary  age.  Fort  Union  formation.  Thickness,  5  feet  1 
inch;  roof,  shale;  floor,  shale. 
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The  bed  was  measured  and  sampled  by  D.  E.  Winchester  on  August  17,  1910,  a^  de- 
scribed below: 

Section  of  coal  bed  in  Rosin  mine. 


Laboratory  No 

Roof,  shale. 

Coal,  soft  and  bright 

Shale,  soft ,  carbonaceous  . . 

Coal,  bright  and  hard 

Shale,  carbonaceous 

Coal,  bright  and  hard 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


1077.i 

Ft. 

in. 

1 

1 

a{) 

S 

1 

8 

an 

1 

2 

0 

.=) 

1 

4 

9 

a  Not  included  in  sample. 

The  sample  was  taken  at  the  face  of  left  entry  1  off  main  entrj^  about  1,000  feet  from 
the  mine  mouth. 

For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Survey 
Bull.  471,  p.  501. 

Lost  Spring.     Sunset  Mine. 

Sample. — Subbituminous  coal;  Lost  Spring  field;  analysis  No.  10835  (p.  133). 

Mine. — Sunset,  a  drift  mine  in  sec.  35,  T.  34  N.,  R.  68  W.,  8  miles  northwest  of 
Lost  Spring,  which  is  the  nearest  station  on  the  Chicago  &  North  Western  Railway. 

Coal  bed. — Unnamed.  Tertiary  age.  Fort  Union  formation.  Average  thickness 
about  5  feet;  roof,  bony  coal;  floor,  shale. 

The  coal  bed  was  sampled  by  D.  E.  Winchester  August  20, 1910,  as  described  below: 

Section  of  coal  bed  in  Sunset  mine. 


Laboratory  No 

Roof,  bony  coal. 

Coal 

Bony  coal 

Coal 

Bony  coal 

Coal 

Shale 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


Ft. 

in 

0 

4 

a  1 

4 

0 

6 

a{) 

J 

0 

7 

aO 

3 

2 

3 

3    8 


a  Not  included  in  sample. 

This  sample  was  taken  at  the  face  of  the  main  entry,  500  feet  from  the  mouth. 
For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  p.  502. 

CROOK  COUNTY. 

Sundance.     Belshe  Mine. 

Samph.—^itxiTainous  coal;  Sundance  field;  analvsis  Nos.  15713,  15714,  and  15715 
(p.  133). 

Mne.— Belshe;  SE.  {  NW.  J  sec.  24,  T.  51  N.,  R.  64  W.,  7J  miles  west  of  Sundance. 

Coal  bed. — No  name.  Lower  Cretaceous  age,  Lakota  formation.  The  bed  is  nearly 
horizontal  and  is  variable  in  thickness  and  character.     Both  roof  and  floor  are  shale. 

The  bed  was  measured  and  sampled  by  M.  W.  Ball  on  Januarj^  2  and  3,  1913,  as 
described  below; 


WYOMING:   FREMONT   COUNTY. 
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Section 

Laboratory  No 

Roof,  section  A,  black,  carbonaceous  shale  with  some  coal; 
section  B,  black,  "slaty"  shale;  section  C,  dark-gray  shale, 
"slaty  "  immediately  above  coal. 

Coal,  somewhat  dfrty ,  pyritiferous 

Coal,  bright,  clean 

Coal,  rather  dull,  but  clean 

Coal  and  pyrite 

Coal,  slightly  dull,  with  half  inch  streaks  of  lustrous  coal. . 

Coal,  bright,  with  a  few  sulphurous  streaks 

Coal,  dull 

Coal,  bright 

Coal,  moderately  bright,  rather  hard 

Splint  and  good  coal,  intermixed 

Coal,  rather  dull 

Coal,  bright 

Coal,  rather  dull  and  hard 

Coal,  good 

Splint 

Coal,  moderately  bright,  with  a  little  pyrite 

Coal 

Splint 

Coal,  bright 

Coal,  somewhat  dull 

Coal 

Floor,  section  A,  black  shale;  section  B,  "slaty"  shale,  with 
some  coal;  section  C,  "slaty"  shale;  section  D,  dark-gray 
shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

c 

D 

15713 

/  15714 
\  15715 

} 

Ft.    in. 

Ft. 

in. 

Ft.    in. 

Ft.    in. 

0  2 

0  3f 

0 

6* 

0  2 

0   2 

0  2 

0 

i 

'6  in 
1  1 

0   2 

1   1 

0 

5i 

0   7 

2   2 

aO       2i 

'6 

1 
0 

'7i 
4 
6? 

3   2 

aO      21 

0 

5k 

6  0   4i 

0   2} 

1   0 

60  '3 

60   2 

'6  "7 

0   If 

0 

3 

0   6 

0 

4 

0 

H 

0   3J 

5   3J 

4 

10* 

4   3i 

4   6i 

4  lOJ 

4 

m 

(^) 

4 

^ 

«Not  included  in  sample. 

6  Not  included  in  sample  15714  but  included  in  sample  15715. 

c  Sample  15714, 3  feet  5 j  inches;  sample  15715,  4  feet  SJ  inches. 

Section  A  (sample  No.  15713)  was  taken  at  end  of  room  turned  east  from  back 
entry,  275  feet  from  mouth  of  mine. 

Section  B  was  taken  at  the  end  of  the  back  entry. 

Section  C  (samples  Nos.  15714  and  15715)  was  taken  in  the  last  crosscut,  48  feet 
from  the  front  entry. 

Section  D  was  taken  at  the  end  of  the  front  entry. 

FREMONT  COUNTY. 

Hudson.     Hickey  Mine. 

Sample. — Subbituminous  coal;  Hudson  field  of  the  Wind  River  region;  analysis 
No.  17247  (p.  133). 

Mine.- — Hickey,  a  slope  mine  in  sec.  11,  T.  1  S.,  R.  2  E.,  1  mile  west  ( f  Hudson 
and  one-fourth  of  a  mile  from  the  main  line  of  the  Chicago  &  North  Western  Railway. 

Coal  bed. — Unnamed.  Cretaceous  age,  Mesaverde  formation.  Average  thickness 
about  3  feet  8  inches;  dip  13°  E. ,  15°  N.  Faults,  rolls,  and  horsebacks  are  uncommon. 
Roof,  hard  gray  shale,  above  which  is  sandstone  cap  rock;  floor,  hard  smooth  shale; 
particles  of  the  roof  and  floor  do  not  get  mixed  with  the  coal  in  mining.  The  cover 
at  the  point  where  sample  was  taken  is  about  100  feet. 

The  coal  bed  was  measured  and  sampled  by  J.  C.  Roberts  on  May  16,  1913.  The 
sample  included  a  3 J  foot  cut  of  coal.  The  roof  was  shale,  over  which  was  sandstone; 
the  floor  was  shale. 

The  sample  was  taken  in  room  3,  off  the  south  entry,  300  feet  from  the  mouth  of  the 
mine. 

Notes.— The  Hickey  mine  is  opened  by  a  slope  and  the  coal  is  mined  by  the  room- 
and-pillar  system.  The  coal  was  undercut  by  hand  and  broken  down  with  black  blast- 
ing powder.  The  coal  cuttings  were  loaded  with  the  coal.  The  screening  equipment 
consisted  of  bar  screens  12  feet  long  with  1^-inch  and  ^-inch  openings.  No  men  were 
47664°— Bull.  85—14 26 
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employed  to  pick  shale  otit  of  the  cars  at  the  tipple.     Eight  men  were  employed  at 
this  mine. 
For  a  description  of  the  geologic  relation  of  this  bed  see  U.  S.  Geol.  SurAcy  Bull.  471, 

p.  545. 

Hudson.     Indian  Mine. 

.Sfljnp??.— Subbituminous  coal;  Hudson  field;  analyses  Nos.  10838,  10839,  10840, 
10841,  10842,  10843,  13178,  and  13179  (p. 133). 

Mine.- — Indian;  slope  mine  near  Hudson,  in  the  NE.  -J- sec.  2,T.2S.,R.2E.,in  the 
Shoshone  Indian  Reservation,  on  a  spur  of  the  Wyoming  &  North  Western  Railway. 

Coal  bed.- — The  bed  has  not  been  designated  by  name,  because  of  the  lenticular 
nature  of  the  beds  in  this  region.  Cretaceous  age ;  Mesaverde  formation.  Thickness 
in  the  mine,  variable;  dip,  13°  S.  where  sample  13178  was  taken,  and  18°  S.  where 
Bample  13179  was  taken. 

The  bed  was  measured  and  sampled  at  five  points  on  September  3,  1910,  by  H.  M. 
WoLflin,  and  at  two  points  on  December  11,  1911,  by  Max  A.  Pishel,  as  shown  below: 

Sections  of  coal  bed  in  Indian  mine. 


Section 

Laboratory  No 

Roof,  shale. 

"Draw  slate " 

Clean  coal 

Slaty  coal '.  — 

Bony  coal 

Clean  coal . . .  -. 

Floor,  clay. 

Thickness  of  bed 

Thiclcness  of  coal  sampled. 


A 

B 

C 

D 

E 

1083S 

10839 

10840 

10841 

10843 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

aO    10 

aO   8 

aO   8 

7   7J 

3  10 

aO   0^ 

'6  '7 

3  n 

'6  '2% 

2   5 

6   7 

3   2 

7   6 

7   7i 

7   7J 

7  10 

7   2 

7   6 

7  'i 

6   3 

7   2 

6   6 

7   6 

Section 1 

Laboratory  No 

Roof,  shale. 

Coal 

Coal,  with  bony  streaks. . . 

Bone 

Coal 

Shale,  bony 

Coal 

Bone 

Shale,  bony 

Coal 

Floor,  sandstone. 

Thiclcness  of  bod 

Thickness  of  coal  sampled. 


F 

131" 

8 

Ft. 

in. 

1 

6 

aO 

'4 

a\ 

2 

1 

fi 

«0 

4 

a\ 

2 

0 

6 

6 

6 

a 

6 

G 
13179 
Ft.  in. 


a  Not  included  in  sample. 


Section  A  (sample  10838)  was  measured  at  the  face  of  room  17,  off  the  00  entry. 

Section  B  (sample  10839)  was  measured  at  the  face  of  west  entry  4. 

Section  C  (sample  10840)  was  measured  in  a  room  (about  No.  30),  off  west  entry  2. 

Section  D  (sample  10841)  was  measured  at  the  face  of  room  4,  off  east  entry  3. 

Section  E  (sample  10843)  was  measured  at  the  face  of  room  14^,  off  west  entry  2. 

Section  F  (sample  13178)  was  measured  in  the  fifth  west  back  entry,  one-fotirth  of  a 
mile  southwest  of  the  mine  mouth. 

Section  G  (sample  13179)  was  taken  in  the  main  entry,  900  feet  from  the  mine  mouth. 

A  composite  sample  was  made  by  mixing  samples  10838,  10839,  10840,  and  10841. 
The  results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  10842. 

Notes. — At  the  time  of  sampling  in  1911  the  mine  had  been  abandoned  several 
months  and  a  number  of  men  were  engaged  in  removing  the  hoisting  engine.  It 
seemed  probable  that  in  the  future  the  mine  would  be  worked  on  a  small  scale,  as  there 
was  still  considerable  coal  left  in  the  mine  as  pillars.  The  probable  lifetime  of  the 
mine  was  10  years. 
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Hudson.     Mitchell  Mine. 

Sample. — Siibbitiimiuoiis  coal;  Hudson  field;  analysis  No.  17248  (p.  133). 

Mine. — Mitchell,  a  slope  mine  in  the  Shoshone  Indian  Reservation,  in  the  SW.  J 
sec.  22,  T.  1  S.,  R.  2  E.,  5  miles  from  Hudson  and  31  miles  from  the  Indian  mine  spur 
off  the  Chicago  &  North  Western  Railway. 

Coal  bed. — The  bed  has  not  been  designated  by  name,  chiefly  because  most  of  the 
beds  in  tliis  region  are  lenticular.  Cretaceous  age,  Ma'^averde  formation.  Average 
tliickness,  3  feet;  dip,  20°  S.  40°  E.  No  cleats,  rolls,  or  horsebacks  liave  been  encoun- 
tered. Roof,  excellent  sliale,  above  which  is  sandstone;  floor,  hard,  smooth  shale. 
The  cover  at  the  point  where  the  sam.ple  was  taken  is  about  100  feet  thick. 

The  coal  bed  was  measured  and  sampled  at  one  point  in  the  mine  by  J.  C.  Roberts, 
on  May  16,  1913,  as  described  below: 

Section  of  coal  bed  in  Mitchell  mine. 


Laboratory  No 

Roof,  sandstone  over  shale. 

Coal 

Shale  pai'ting 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


17248 

Ft. 

1 

aO 

2 

tn. 
2 

n 

3 
3 

4 
2i 

a  Not  included  in  sample. 

The  sample  was  taken  in  the  last  room  off  the  main  slope,  40  feet  from  the  slope  and 
500  feet  from  the  mouth  of  the  slope. 

Kotes. — The  Mitchell  mine  is  opened  by  a  slope  which  is  5,050  feet  above  sea  level. 
Although  the  long-wall  method  of  mining  was  started,  the  workings  at  the  time  of 
sampling  consisted  mostly  of  rooms  and  gangways.  The  screening  plant  consisted 
of  bar  screens  with  1-inch  openings.-  There  were  no  railway  connections  and  the 
coal  was  transported  by  wagons.  The  mine  was  operated  only  when  the  operator  had 
an  order  for  coal  for  local  consumption.     All  workings  were  advance. 

Hudson.     Proposia  Mine. 

Sample. — Lignite;  analyses  Nos.  17244,  17245,  and  17240  (p.  133). 

Mine. — Proposia,  a  slope  mine  4  miles  from  Hudson  on  a  spur  of  the  Chicago  & 
North  Western  Railway. 

Lignile  bed. — Lander.  Cretaceous  age,  Mesaverde  formation .  Average  thickness,  12 
feet,  ranging  from  8  to  17  feet;  dip,  14°  N.  17°  E.  There  are  no  cleats,  faults,  rolls, 
or  horsebacks  in  the  bed.  Roof,  sliale  with  a  sandstone  caji  rock;  floor,  hard  smooth 
shale.  Particles  of  the  roof  and  floor  do  not  mix  with  the  coal  in  mining.  Thereof 
at  the  points  where  the  samples  were  taken  varies  from  100  to  300  feet  in  thickness. 

The  lignite  bed  was  measured  and  sampled  at  two  points  by  J.  C.  Roberts  on  May 
18,  1913,  as  described  below: 

Sections  of  lignite  bed  in  Proposia  mine. 


Section 

A 

17244 
Ft.  in. 
17      6 
9      6 

17      0 
9      6 

B 

Laboratory  No 

17245 

Roof,  shale  under  sandstone. 

Clean  coal 

Ft.  in. 

Do 

8      0 

Floor,  shale. 

Thickness  of  bed 

8      0 

Thickness  of  coal  sampled 

8     0 

a  Not  included  in  sample. 

Section  A  (sample  17244)  w;is  measured  at  the  face  of  the  second  north  entry,  1,800 
feet  from  the  mine  mouth. 

Section  B  (sample  17245)  was  measured  at  the  face  of  the  fifth  south  entry,  1,200  feet 
from  the  mine  mouth. 
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A  composite  sample  "was  made  by  mixing  samples  17244  and  17245.  The  results 
of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  17246. 

Notes. — The  Proposia  mine  is  opened  by  a  slope.  The  coal  is  mined  by  the  room- 
and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  by  hand  and  shot 
down  with  FF  black  blasting  powder.  The  cuttings  were  loaded  with  the  coal.  None 
of  the  coal  was  shipped  as  rim-of-mine.  The  screening  equipment  consisted  of  shaking 
screens  32  feet  long  by  8  feet  wide;  diameter  of  holes  ^,  2,  4,  5,  6,  and  8  inches. 
Twenty-five  per  cent  of  the  coal  was  lump;  30  per  cent  grate;  33  per  cent  nut,  and 
12  per  cent  slack.  One  picker  was  employed  on  the  screens.  The  lump  coal  was 
large  and  had  an  excellent  appearance  on  the  cars.  There  were  three  loading  tracks 
with  a  capacity  for  50  empty  cars  and  50  loaded  cars.  There  was  approximately  600 
acres  of  unmined  coal  to  be  taken  out.  The  mine  had  an  estimated  life  of  10  years. 
About  75  per  cent  of  the  future  tonnage  was  to  be  derived  from  ad  "stance  work  and  25 
per  cent  from  pillars.  The  daily  output  at  the  time  of  sampling  (May,  1913)  was  1,100 
tons,  with  a  maximum  day's  run  of  1,300  tons. 

HOT  SPRINGS  COUNTY. 

Crosby.    Big  Horn  Mine. 

/Sample.— Subbitiuninous  coal;  analyses  Nos.  15201  to  15212,  15214  to  15219,  15234 
to  15237  (pp.  134-136). 

Mine. — Big  Horn,  a  slope  mine  at  Crosby,  2  miles  from  Kirby,  on  the  Chicago, 
Burlington  &  Quincy  Railroad. 

Coal  bed. — Gebo.  Cretaceous  age,  Laramie  formation.  Thickness  of  coal,  5  feet 
6  inches  to  8  feet  6  inches,  not  including  the  top  coal,  which  is  about  2^  feet  thick 
and  is  left  up  for  roof;  dip,  17°  N.  15°  E.  No  faults,  rolls,  or  horsebacks  are  encoun- 
tered. Roof,  clay  and  shale  with  a  sandstone  cap  rock;  floor  smooth,  medium-hard, 
shaly  clay.  Neither  roof  nor  floor  particles  mixed  with  the  coal  in  mining.  Machine 
cuttings  were  loaded  with  the  coal.  The  cover  at  the  points  where  the  samples  were 
taken  varies  from  85  to  300  feet  in  thickness. 

The  coal  bed  was  measured  and  sampled  at  five  points  in  the  mine  and  four  sam- 
ples of  slack  coal  were  taken,  one  in  the  mine  and  three  from  wagons,  by  O.  U. 
Bradley,  December  6  to  17,  1912,  as  described  below: 

Sections  of  coal  bed  in  Big  Horn  mine. 


Section 

Laboratory  No 

Ronf,  clay  and  shale. 

Coal 

Bony  coal 

Coal 

Bony  coal 

Coal 

Floor,  underelay. 

Thickness  of  bed 

Thickness  of  bed  sampled 


A 

B 

C 

D 

/   15201 
\   15202 

15209 

15214 

15216 

15210 

15215 

15217 

Ft.    in. 

Ft.    in. 
1   7 
0   1 

Ft.    in. 

Ft.    in. 

7   6 

1   0 

2   4 

aQ      3 

.  . 

10      3 

5   6 

5  11 

7   6 

8   5 

8   1 

8   6 

7   6 

8   2 

8   1 

8   3 

E 

15218 

15219 

Ft.     in. 


5      3 
5      3 


a  Not  included  in  sample. 

Section  A  (duplicate  samples  15201  and  15202)  was  measured  on  the  east  side  of 
room  5,  off  butt  entry  3  off  west  entry  1. 

Section  B  (duplicate  samples  15209  and  15210)  was  cut  from  east  side  of  room  5, 
50  feet  from  second  butt  dip  entry  off  west  entry  2. 

Section  C  (duplicate  samples  15214  and  15215)  was  cut  from  a  pillar  between 
rooms  6  and  7,  off  butt  entry  2  off  west  entry  1. 

Section  D  (duplicate  samples  15216  and  15217)  was  cut  from  the  face  of  room  6, 
off  first  dip  butt  entry  off  west  entry  2. 

Section  E  (duplicate  samples  15218  and  15219)  was  cut  from  the  face  of  room  9, 
off  east  entry  2,  45  feet  from  the  entry. 
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A  composite  sample  was  made  by  mixing  samples  15205,  15207,  and  15211.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  15234. 

A  composite  sample  was  made  by  mixing  samples  15206,  15208,  and  15212.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  15235. 

A  composite  sample  was  made  by  mixing  samples  15201, 15210,  15216,  and  15218- 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  15236. 

A  composite  sample  was  made  by  mixing  samples  15202,  15209,  15217,  and  15219. 
The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  15237, 

Duplicate  samples  15203  and  15204  represent  slack  coal  taken  from  the  mine. 

Duplicate  samples  15205  and  15206  represent  slack  from  17  wagonloads  averaging 
3,400  pounds  each. 

Duplicate  samples  15207  and  15208  represent  slack  coal  taken  from  20  wagon-loads 
averaging  3,400  pounds  each. 

Duplicate  samples  15211  and  15212  represent  slack  coal  taken  from  18  wagon-loads 
averaging  3,400  pounds  each. 

Notes. — The  Big  Horn  mine  is  opened  by  a  slope.  The  coal  is  mined  by  the  room- 
and-pillar  system.  At  the  time  of  sampling  the  coal  was  undercut  l^y  three  elec- 
tric coal-cutting  machines  and  four  air-punching  machines.  It  was  shot  down  with 
black  blasting  powder.  Twenty-six  per  cent  of  the  output  passed  through  the  screens. 
Grades  of  coal  produced  were:  Lump  coal,  that  passing  3,  4,  and  8  inch  openings; 
egg  nut,  that  passing  4-inch  to  l^-inch  openings;  nut,  that  passing  3-inch  to  IJ  inch 
openings;  pea,  that  passing  1^-inch  to  |-inch  openings.  About  70  per  cent  of  the  coal 
was  shipped  under  the  first  three  classifications.  There  was  little  demand  for  the 
pea  coal  and  the  excess  was  thrown  in  with  the  slack  and  run  out  to  the  diunp,  except 
a  small  amount  binned  in  the  company's  boilers.  The  lumps  were  large  and  had 
a  good  appearance.  There  were  four  loading  tracks  with  a  capacity  of  15  empty  and 
15  loaded  cars.  There  was  approximately  490  acres  to  be  taken  out  from  the  opening. 
The  daily  average  output  was  800  tons,  with  a  maximum  day's  run  of  815  tons. 

KiRBY.     Gebo  Mine. 

iSam/jie.— Subbituminous  coal;  Bighorn  Basin  field;  analyses  Nos.  15277,  15278, 
15279,  15280,  15281,  15282,  15283,  15342,  15343,  15344,  15345,  135346,  15347,  15348, 
15349,  15475,  15482,  15687,  and  16102  (pp.  136,137). 

Mine. — Gebo,  a  slope  mine  2  miles  southwest  of  Kirby  in  the  S.  h  sec.  11,  T.  44  N., 
R.  95  W.,  on  a  spin-  of  the  Chicago,  Burlington  &  Quincy  Railroad. 

Coal  bed. — Gebo.  Cretaceous  age,  Eagle  sandstone.  Average  thickness  10  feet  8 
inches,  dip  20^°  N.  24°  E.;  cleat  N.  57°  E.  No  faults,  rolls  or  horsebacks  are  encoun- 
tered. Roof,  clay  and  shale,  with  a  sandstone  cap  rock;  floor,  hard  and  smooth  sand- 
stone. Particles  of  the  roof  and  floor  seldom  mix  with  the  coal  in  mining.  Machine 
cuttings  were  loaded  with  the  coal.  The  cover  at  the  points  where  the  samples  were 
taken  varies  from  100  to  410  feet  in  thickness. 

The  coal  bed  was  measured  and  sampled  at  10  points  in  the  mine,  and  12  samples 
of  slack  were  taken  as  it  was  being  loaded  on  the  car  by  0.  U.  Bradley,  December  13 
to  27,  1912,  and  2  samples  were  taken  from  the  cars  of  slack  at  Pittsbvu-gh,  Pa.,  by 
E.  R.  Linkenhoker  on  January  15  and  31,  1913,  as  described  below: 

Section  of  coal  bed  in  Gebo  mine. 


Section 

Laboratory  No 

Roof,  top  coal,  clay,  and  shale. 

Clean  coal 

Coal,  slightly  bony 

Coal 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


A 

1527 

7 

Ft. 

m. 

7 

2 

0 

2 

0 

6 

7 

10 

7 

10 
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Section  A  (sample  15277)  was  measured  at  the  fare  of  the  fourth  east  entry,  225 
feet  from  the  second  butt  entry. 

Sections  B,  C,  D,  E,  F,  G,  H,  I,  and  J  were  cut  as  described  below.  Sections 
B  to  E  had  a  roof  of  top  coal,  clay,  and  shale,  and  a  floor  of  clay;  sections  F  to  J  had  a 
roof  of  top  coal,  clay,  "  slate,"  and  sandstone,  and  a  floor  of  clay. 

Section  B  (sample  15278)  represented  an  8-foot  9-inch  cut  of  coal.  It  was 
measured  at  the  face  of  room  8  east,  second  butt  entry  off  the  fifth  entry. 

Section  C  (sample  15279)  represented  a  9-foot  8-inch  cut  of  coal.  It  was  measured 
at  the  face  of  room  7  east,  off  first  butt  entry  off  the  fifth  level. 

Section  D  (sample  15280)  represented  a  9-foot  2-inch  cut  of  coal.  It  was  measured 
at  the  face  of  the  third  east  entry,  400  feet  from  the  second  butt  entry. 

Section  E  (sample  15281)  represented  a  7-foot  11-inch  cut  of  coal.  It  was  meas- 
ured at  the  face  of  the  third  west  entry,  300  feet  from  the  main  slope. 

Section  F  (sample  15282)  represented  a  6-foot  9-inch  cut  of  coal.  It  was  measured 
on  a  pillar  between  room  1  west  and  the  back  entry  off  second  level. 

Section  G  (duplicate  samples  15342  and  15343)  represented  a  5-foot  9-inch  cut  of 
coal.  It  was  measured  on  a  pillar  between  the  second  west  entry  and  the  back  entry, 
375  feet  beyond  the  third  butt  entry,  1,750  feet  from  main  slope. 

Section  H  (duplicate  samples  15344  and  1-5345)  represented  a  G-foot  1-inch  cut  of 
coal.  It  was  measured  on  a  pillar  between  rooms  1  and  2  west,  off  the  first  butt  ertry 
off  the  second  east  entry,  about  400  feet  from  main  slope. 

Section  I  (duplicate  samples  15346  and  15347)  represented  a  6-foot  5-inch  cut  of 
coal.  It  was  measured  on  a  piUar  between  pitch  rooms  10  and  11,  off  the  first  west 
entrj'. 

Section  J  (duplicate  samples  15348  and  15349)  represented  a  6-foot  7-inch  cut  of 
coal.  It  was  measured  near  the  face  on  a  pillar  between  the  first  west  entry  and 
the  back  entry,  2,100  feet  from  the  slope. 

A  composite  sample  was  made  by  mixing  samples  15277,  15278,  15279,  and 
15280.  The  results  of  ultimate  analysis  of  this  sample  are  shown  under  laboratory 
No.  15283. 

A  composite  sample  was  made  by  mixing  six  separate  samples  taken  from  the 
slack  as  it  was  being  loaded  into  the  cars  for  shipment.  The  results  of  an  ultimate 
analysis  of  this  sample  are  given  under  laboratory  No.  15475. 

A  composite  sample  was  made  by  mixing  six  samples  taken  from  the  slack  as  it  was 
being  loaded  into  the  care  for  sliipment.  The  results  of  an  ultimate  analysis  of  this 
sample  are  given  under  laboratory  No.  15482. 

Samples  were  collected  from  each  of  two  cai-s  of  slack  shipped  to  Bureau  of  Mines, 
Pittsburgh,  Pa.,  for  a  test  as  to  most  efficient  utilization.  For  the  results  of  analysis, 
see  laborator}^  Nos.  15687  and  16102. 

Notes. — ^The  Gebo  mine  is  opened  by  a  drift.  The  coal  is  mined  by  the  roora-and- 
pillar  system.  At  the  time  of  sampling  it  was  undercut  by  electric  chain  machines 
and  compressed-air  punching  machines  and  was  broken  down  -with  black  blasting 
powder.  The  machine  cuttings  were  loaded  out  with  the  coal.  About  12  per  cent 
of  the  coal  was  shipped  as  run-of-mine.  The  tipple  was  equipped  with  a  shaking 
screen  42  by  7  feet,  15  feet  having  1-inch  holes,  4  feet,  1^-inch  holes,  4  feet, 
2i-inch  holes,  4  feet,  5-inch  holes,  4  feet,  8-inch  holes,  and  a  |-inch  screen  for  slack. 
No  men  were  employed  on  the  cars  or  belts  to  pick  shale  from  the  coal.  The  lumps 
being  loaded  were  large  and  had  a  good  appearance.  There  were  four  loading  tracks 
with  a  capacity  of  75  empty  cars  and  75  loaded  cars.  Approximately  1,000  acres  of 
coal  remained  to  be  taken  out.  The  mine  was  expected  to  have  a  lifetime  of  50 
years;  future  tonnage  was  to  be  derived  almost  wholly  from  advance  workings.  The 
daily  oiitput  was  750  tons,  with  a  maximum  day 's  run  of  1,026  tons.  The  daily  output 
was  to  be  increased  to  1,000  tons  or  more. 
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Meeteetse.     Dickie  No.  1  Prospect. 

Sample. — Subbituminous  coal;  Bighorn  Basin  field;  analysis  No.  14679  (p.  137). 

Mine. — Dickie  No.  1;  a  prospect  drift  on  the  northwest  side  of  Grass  Creek  Basin, 
in  sec.  2,  T.  46  N.,  R.  99  W.,  18  miles  southeast  of  Meeteetse. 

Coal  bed. — No  name.     Cretaceous  age,  Gebo  formation  (Eagle  sandstone).     Dip, 
16°  N. 

The  bed  was  measured  and  sampled  by  D.  F.  Hevvett,  August  23,  1912,  as  described 
below : 

Section  of  coal  bed  in  Dickie  No.  1  prospect. 


Laboratory  No 

Roof,  browTi  shale. 

Coal 

Shale 

Coal 

Coal,  bony 

Coal 

Shale 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


14079 

Ft. 

m. 

0 

1 

0 

^ 

0 

5 

0 

2 

2 

6 

0 

1 

0 

9 

4 

0 

4 

0 

The  sample  was  taken  from  the  east  rib  of  the  western  of  two  short  drifts  at  a  point 
25  feet  from  the  mouth.  As  the  mine  had  been  idle  since  1910,  the  coal  was 
weathered. 

Meeteetse.     Mayfield  No.  2  Prospect. 

Sample. — Subbituminous  coal;  Bighorn  Basin  field;  analysis  No.  14756  (p.  137). 

Mine. — Mayfield  No.  2.  A  prospect  2  miles  southwest  of  Grass  Creek  Basin,  in  E.  ^ 
sec.  26,  T.  46  N.,  R.  99  W.,  19  miles  southeast  of  Meeteetse. 

Coal  bed, — No  name.     Tertiary  age.  Fort  Union  formation.     Dip  5°  SE. 

The  bed  was  measured  and  sampled  by  D.  F.  Hewett  on  August  24, 1912,  as  described 
below: 

Section  of  coal  bed  in  Mayfield  No.  2  prospect. 


Laborato-y  No 

Roof,  gray  shale. 

Coal 

Coal,  bench  sampled  and  mined. 
Floor,  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


14756 
Ft.  in. 
a  24      0 
6      0 

30      0 
C      0 


a  Not  included  in  sample. 

The  sample  was  taken  at  the  face  of  the  new  drift,  30  feet  from  the  mouth. 

Notes. — This  prospect  was  opened  in  1911  on  the  west  side  of  a  ravine,  500  feet  south- 
west of  an  old  opening  on  the  east  side,  where  sample  No.  5770  was  collected  by 
E.  G.  Woodruff  in  1907. 

Only  the  lower  part  of  the  bed  was  mined.  The  mine  was  operated  only  inter- 
mittently, but  the  sample  represented  unweathered  coal. 

JOHNSON  COUNTY. 

Buffalo.     Prospect. 

Sample. — Subbituminous  coal;  Sussex  field  (Basin  No.  2);  analysis  No.  10683  (p.  137). 

Mine. — This  sample  was  taken  from  a  small  prospect  which  was  being  operated  by 
ranchers  in  sec.  17,  T.  47  N.,  R.  81  W.  The  mine  is  18  miles  southeast  of  Buffalo  and 
about  50  miles  south  of  Regis,  which  is  the  nearest  station  on  the  Chicago,  Bm'lington 
&  Quincy  Railroad 
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Coal  bed. — B.  Tertiary  age,  Fort  Union  formation.  Thickness,  about  11  feet;  sand- 
stone capping. 

The  bed  was  measured  and  sampled  by  C.  H.  Wegemann  on  July  20,  1910,  as 
described  below: 

Section  of  coal  bed  in  prospect,  18  miles  southeast  of  Buffalo. 


Laboratory  No , 

Roof,  white  sandstone. 
Coal. 


Shale,  gray. 

Coal 

Shale 

Coal 

Shale 

Coal. 


Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


10683 

Ft. 

in. 

oO 

6 

a2 

0 

"2 

5 

oO 

1 

3 

4 

oO 

* 

a2 

5 

10 

9* 

3 

4 

a  Not  included  in  sample. 

For  a  description  of  the  geologic  relations  of  this  bed,  see  U.  S.  Geol.  Survey  Bull. 
471,  p.  454. 

Casper.     Prospect. 

Sample. — Subbituminous  coal;  Sussex  field  (Basin  No.  3);  analysis  No.  10728 
(p.  137). 

Mine. — Prospect  in  sec.  23,  T.  44  N.,  R.  81  W.,  about  75  miles  north  of  Casper,  which 
is  the  nearest  station  on  the  Chicago  &  North  Western  Railway. 

Coal  bed. — Unnamed.  Tertiary  age,  Fort  Union  formation.  Thickness.  6  feet  3 
inches;  cap  rock,  sandstone. 

The  coal  bed  was  sampled  by  C.  H.  Wegemann  on  July  29,  1910,  as  described  below: 

Section  of  coal  bed  in  prospect,  75  miles  north  of  Casper. 


Laboratory  No.. 
Roof,  sandstone. 

Shale 

Coal 

Coal,  bony... 

Coal. 


Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


10728 

Ft. 

n 

aO 

6 

3 

7 

aO 

2 

a  2 

0 

G 

3 

3 

7 

a  Not  included  in  sample. 

Note. — Coal  had  been  mined  at  this  prospect  to  some  extent  for  local  use. 
For  a  description  of  the  geologic  relations  of  this  coal  bed,  see  U.  S.  Geol.  Survey 
Bull.  471,  p.  458. 

Casper.     Prospect. 


Sample. — Subbituminous  coal;  Sussex  field  (Basin  No.  4);  analysis  No.  10804 
(p.  137). 

Mine. — Prospect  in  sec.  36,  T.  43  N.,  R.  79  W.,  about  60  miles  north  of  Casper,  which 
is  the  nearest  station  on  the  Chicago  &  North  Western  Railway. 

Coal  bed. — Unnamed.  Tertiary  age.  Fort  Union  formation.  Thickness,  about  14 
feet.     It  was  sampled  by  C.  H.  Wegemann,  August  16,  1910,  as  described  below: 


WYOMING:   JOHNSON   COUNTY. 
Section  ofcoa  bed  in  prospect,  about  60  miles  north  of  Casper. 
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Laboratory  No 

Roof,  not  stated. 

Shale...- 

Coal 

Shale 

Coal 

Coal,  bony 

Coal 

Shale 

Coal 

Shale 

Coal 

Coal,  bony 

Coal 

Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  coal  sampled 


10804 

Ft. 

in. 

aO 

6 

aO 

8 

al 

2 

2 

5 

aO 

5 

1 

2 

aO 

6 

al 

1 

al 

0 

al 

9 

aO 

7 

a2 

3 

12 

11 

3 

7 

a  Not  Included  in  sample. 

For  a  description  of  the  geologic  relations  of  this  bed,  see  U.  S.  Geol.  Survey  Bull. 
471,  p.  462. 

Casper.     Puggsley  Mine. 

Sample. — Subbituminous  coal;  Sussex  field  (Basin  No.  4);  analysis  Xo.  10827  (p.  138). 

Mine.— Puggsley,  a  mine  in  sec.  20,  T.  42  N.,  R.  77  W.,  65  miles  north  of  Casper, 
which  is  the  nearest  station  on  the  Chicago  &  North  Western  Railway. 

Coal  bed.- — Unnamed.  Tertiary  age,  Fort  Union  formation.  Thickness,  20  feet  5 
inches.  It  was  sampled  at  one  point  in  this  mine  by  Carroll  II.  Wegemann,  on  August 
26,  1910,  as  described  below: 

Section  of  coal  bed  in  Puggsley  mine. 


Laboratory  No 

Roof,  not  stated. 

Coal 

Bone 

Coal 

Shale  and  coal 

Coal 

Coal,  bony 

Coal 

Bone 

Coal 

Shale 

Coal 

Floor,  not  stated. 

Thickness  of  bed 

Thickness  of  coal  sampled 


Ft. 

in. 

aO 

10 

«0 

4 

a3 

0 

a\ 

10 

5 

0 

aO 

3 

aO 

8 

aO 

7 

ai 

2 

aO 

3 

o3 

6 

20 

5 

5 

U 

a  Not  included  in  sample. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  461. 

Casper.     Prospect. 

Sample.' — Subbituminous  coal;  Sussex  field;  analysis  No.  11059  (p.  138). 
Mine. — Prospect  in  sec.  32,  T.  41  N.,  R.  78  W.,  50  miles  north  of  Casper,  which  is  the 
nearest  station  on  the  Chicago  &  North  Western  Railway. 
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Coal  bed.' — Unnamed.  Tertiary  age,  Fort  Union  (?)  formation.  Bed,  3  feet  10  inchea 
thick,  with  a  sandstone  cap  rock  12  feet  thick,  and  a  sandstone  floor.  The  coal  bed 
was  sampled  by  C.  J.  Hares  on  October  6,  1910,  as  described  below: 

Section  of  coal  bed  in  prospect,  50  miles  north  of  Casper. 


Laboratory  No 11059 

Roof,  sandstone.  Ft.  in. 

Coal 2      2 

Sandstone I       oO 

Shale 

Floor  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


al 


3    10 
2      2 


a  Not  included  in  sample. 
Note. — The  coal  had  been  mined  to  some  extent  for  local  nse. 
Kaycee.     Abandoned  Mine. 

Sample. — Bituminous  coal;  Sussex  field  (Basin  No.  3);  analysis  No.  10694  (p.  138). 

Mine.—An  abandoned  mine  in  sec.  24,  T.  44  N.,  R.  81  W.,  6  miles  northeast  of 
Kaycee  and  about  50  miles  north  of  Bucknum,  which  is  the  nearest  station  on  the 
Chicago  &  North  Western  Railway. 

Coal  bed. — Unnamed.     Cretaceous  age,  Fort  Union  formation. 

The  bed  was  sampled  at  one  point  in  the  mine  by  O.  B.  Hopkins.  The  sample  rej)- 
resented  the  entire  face  section  of  the  coal  bed. 

For  a  description  of  the  geologic  relations  of  this  coal  bed  see  U.  S.  Geol.  Survey 
Bull.  471,  1912,  p.  459. 

NATRONA  COUNTY 

Casper.     Red  Ash  Mine. 

Sample. — Subbituminous  coal;  Wind  River  field;  analysis  No.  10671  (p.  138). 

Mine.—Tied  Ash,  a  drift  mine  in  sec.  14,  T.  31  N.,  R.  82  W.,  Platte  River  district, 
about  25  miles  southwest  of  Casper,  which  is  the  nearest  station  on  the  Chicago  <k  North 
Western  Railway. 

Coal  bed.— '^ot  named.  Cretaceous  age.  Fort  Union  formation.  Thickness,  6  feet 
3  inches.  The  bed  is  overlain  with  4  inches  of  carbonaceous  shale  capped  by  sand- 
stone;  floor,  carbonaceous  shale. 

The  bed  was  sampled  at  one  point  in  the  mine  by  D.  E.  Winchester  on  July  9, 1910. 
The  sample  was  taken  at  the  face  of  the  second  and  last  room  off  the  main  entry,  about 
300  feet  from  the  mine  mouth. 

Note.— The  mine  had  been  worked  periodically  to  supply  local  use,  but  was  idle  at 
the  time  of  sampling. 

PARK  COUNTY. 

Cody.     McGufpey  Mine. 

Sample. — Subbituminous  coal;  Bighorn  Basin  field;  analysis  No.  12886  (p.  138). 

Mine. — McGuffey;  a  slope  mine  on  the  north  side  of  Oregon  Basin,  in  sec.  17,  T. 
52  N.,  R.  100  W.,  9  miles  southeast  of  Cody. 

Coal  bed. — Unnamed.  Cretaceous  age;  Gebo  formation  (Eagle  sandstone).  Dip, 
14°  NE. 

The  bed  was  measured  and  sampled  by  D.  F.  Hewett  on  August  18,  1911,  as  shown 
below: 
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Section  of  coal  bed  in  the  McGuffey  mine. 


Laboratory  No 

Roof,  blue  shale. 

Coal 

Coal,  high  in  p\Tite 

Coal ; 

Shale 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


Ft. 

in. 

0 

5 

0 

1 

0 

7 

aO 

5 

1 

7 

3 

1 

2 

8 

a  Not  included  in  sample. 

The  sample  was  taken  from  the  etust  rib  of  a  room  20  feet  above  entry  3,  at  a  point 
70  feet  east  of  the  slope.     The  coal  was  unweathered. 

Note. — The  mine  had  been  opened  in  1910  and  operated  throughout  the  year. 

Meeteetse.     Black  Di.4Mond  Mine. 

Sample. — Subbituminous  coal;  Bighorn  Basin  field;  analy.sis  No.  12887  (p.  138). 

Mine. — Black  Diamond;  a  slope  mine  in  sec.  21,  T.  49  N.,  R.  100  W.,  4  miles  north 
of  Meeteetse. 

Coal  bed. — No  name.  Tertiary-  age,  Fort  Union  formation.  Thickness,  42  inches; 
roof,  sandstone  overlain  with  shale;  floor,  shale;  dip,  18°  NE. 

The  bed  was  measured  and  sampled  by  D.  F.  Hewett  on  September  11,  1911.  The 
sample  represented  3i  feet  of  coal,  including  the  entire  bed. 

The  sample  was  taken  from  the  breast  of  a  room  30  feet  above  entrj'  6,  at  a  point 
200  feet  west  of  the  slope . 

Note. — This  is  the  same  mine  sampled  by  E.  G.  Woodruff  in  1907  (No.  6768).  Under 
No.  5768  the  location  is  incorrectly  given  as  sec.  28,  T.  49  N.,  R.  100  W.  The  mine 
was  operated  throughout  the  year. 

Meeteetse.     Greybull  or  Wilson  Mine. 

Sample. — Subbituminous  coal;  Bighorn  Basin  field;  analysis  No.  12888  (p.  138). 

Mine. — Greybull  or  Wilson;  a  slope  mine  in  the  SE.  i  sec.  13,  T.  48  N.,  R.  101  W., 
3^  miles  southwest  of  Meeteetse  and  40  miles  south  of  Cody. 

Coal  bed. — No  name.  Cretaceous  age,  Gebo  formation  (Eagle  sandstone).  Dip, 
5°  NE.;  thickness,  5^  to  6  feet. 

The  bed  was  measured  and  sampled  by  D.  F.  Hewett  on  September  12,  1911,  aa 
shown  below: 

Section  of  coal  bed  in  Greybull  or  Wilson  mine. 


Laboratorj'  No , 

Roof,  sandstone. 

Coal 

Shale 

Coal 

Shale 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled. 


Ft. 

in. 

aO 

6 

"0 

3 

2 

1 

aO 

4 

2 

5 

5 

7 

4 

6 

a  Not  included  in  sample. 

The  sample  was  taken  from  the  face  of  a  room  200  feet  northwest  of  the  slope,  at 
a  point  400  feet  from  the  mine  mouth. 

Notes. — This  mine  Ues  on  the  north  side  of  Greybull  River  and  adjoins  the  Erskine 
mine,  sampled  by  E.  G.  Woodruff  in  1907  (sample  No.  5769).  The  Erskine  mine 
and  the  Wilson  mine  operate  the  same  bed,  though  the  coal  sections  in  the  respective 
mines  differ  considerably.     The  mine  was  operated  throughout  the  year. 
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Wiley.     Eagle  Mine. 

Sample. — Subbituminous  coal;  Bighorn  Basin  field;  analysis  No.  12885  (p.  139). 

Mine. — Eagle.     A  slope  mine  east  of  Oregon  Basin,  in  the  SW.  i  sec.  2,  T.  51  N. 
R.  100  W.,  2  miles  northeast  of  Wiley,  13  miles  southeast  of  Cody. 

Coal  bed. — No  name.     Cretaceous  age,  Meeteetse  formation.     Dip,  34°  E. 

The  bed  was  measured  and  sampled  by  D.  F.  Hewett  on  August  16,  1911,  as  shown 
below: 

Section  of  coal  bed  in  Eagle  mine. 


Laboratory  No 

Roof,  soft  gray  shale. 

Coal 

Coal,  bony 

Shale 

Coal 

Shale 

Coal 

Floor,  brown  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


JOSS 

Ft. 

in. 

1 

■i 

1 

0 

a() 

1 

1) 

11 

a() 

2 

2 

2 

.5 

8 

5 

5 

a  Not  included  in  sample. 

The  sample  was  take  from  the  west  rib  of  the  north  entry,  6  feet  from  the  bottom  of 
the  shaft.     The  coal  was  un weathered. 
Note.— The  mine  had  been  idle  since  1910. 

Wiley.     East  Wiley  Mine. 

Sample. — Subbituminous  coal;  Bighorn  Basin  field;  analysis  No.  12884  (p.  139). 

Mine. — East  Wiley,  a  slope  mine  on  the  east  side  of  Oregon  Basin,  in  the  SE.  \ 
sec.  10,  T.  51  N.,  R.  100  W.,  6  miles  east  of  Wiley  and  14  miles  southeast  of  Cody. 

Coal  bed. — No  name.     Cretaceous  age,  Gebo  (Eagle  sandstone)  formation.     Dip,  22° 
E.    Roof,  shale;  floor,  brown  shale  on  massive  sandstone. 

The  bed  was  measured  and  sampled  by  D.  F.  Hewett  on  August  14,  1911,  as  shown 
below: 

Section  of  coal  bed  in  East  Wiley  mine. 


Laboratory  No 

Roof,  shale. 

Coal 

Shale 

Coal 

Floor,  brown  shale  on  massive  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


12884 

Ft.   in. 

1 

6 

aO 

0 

2 

1 

4 

0 

3 

7 

a  Not  included  in  sample. 

The  sample  was  taken  from  the  south  rib  of  the  slope  at  a  point  180  feet  from  the 
mouth.     The  coal  was  unweathered. 

Notes.— This  mine  was  sampled  by  E.  G.  Woodruff  in  1907  (sample  No.  5762).  The 
several  benches  of  the  bed  vary  greatly  in  thickness  in  the  workings,  but  the  total 
thickness  of  the  bed  is  nearly  uniform.     The  mine  was  operated  intermittently. 

Wiley.     West  Wiley  (Thompson)  Mine. 

Sample. — Subbituminous  coal;  Bighorn  Basin  field;  analysis  No.   12883  (p.  139). 

Mine. — ^West  Wiley.  A  drift  mine  on  the  southwest  side  of  the  Oregon  Basin,  in 
Bee.  34,  T.  51  N.,  R.  101 W.,  4  miles  southwest  of  Wiley  and  15  miles  southeast  of  Cody. 
Operated  intermittently. 
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Coal  bed. — No  name.     Cretaceous  age;  Gebo  (Eagle  sandstone)  formation.     Dip, 
28°  SW. 
The  bed  was  measured  and  sampled  by  D.  F.  Hewett,  June  .30,  1911,  as  shown  below: 

Section  of  coal  bed  in  West  Wiley  mine. 


Laboratory  No 

Roof,  shale. 

Coal,  bony 

Shale 

Coal,  bony 

Coal 

Shale 

Coal 

Shale,  black,  soft 

Coal,  extremely  variable.. 
Floor,  sandstone. 

Thickness  of  bed 

Thickness  of  coal  sampled 


12,S83 

J-t. 

n. 

ao 

9 

ao 

4 

ao 

4 

1 

7 

an 

3 

1 

8 

ao 

4 

ao 

4 

5 

7 

3 

3 

a  Not  included  in  sample. 

The  sample  was  taken  from  the  face  of  a  room  300  feet  from  the  mouth  of  the  drift 
at  a  point  40  feet  below  the  surface.     The  coal  was  unweathered. 

Notes. — This  mine  was  sampled  by  E.  G.  Woodruff  in  1907  (sample  No.  5767),  but 
at  the  time  of  sampling  the  slope  had  been  abandoned  and  the  coal  was  mined  from  a 
drift.  The  several  benches  of  the  bed  vary  greatly  in  thickness  throughout  the 
workings,  the  total  thickness  varying  from  4  feet  4  inches  to  6  feet. 

SHERIDAN  COUNTY. 

Acme.     Acme  No.  1  Mine. 

Sample. — Subbituminous  coal,  Sheridan  field;  analyses  Nos.  10823,  10824,  10826, 
and  12687  (p.  139). 

Mne.— Acme  No.  1,  a  drift  mine  at  Acme,  in  the  SE.  i  sec.  13,  T.  57  N.,  R.  85  W., 
on  the  main  line  of  the  Cliicago,  Burlington  &  Quincy  Raihoad. 

Coal  bed. — Carney.  Tertiary  age,  Fort  Union  formation.  Average  thickness,  16 
feet;  dip,  1°  SE.;  roof,  soft  shale  or  soapstone;  floor,  shaly  clay,  fairly  hard. 

The  bed  was  measured  and  sampled  at  three  points  by  H.  M.  Wolfiin,  on  Aiigust  29, 
1910,  and  at  one  point  by  O.  B.  Hopkins,  September  30,  1911,  as  described  below: 

Sections  of  coal  bed  in  Acme  No.  1  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Dirty  coal 

Soft  gray  shale 

Coal 

Coal  and  shale 

Shale 

Coal 

Gray  shale 

Bony  coal 

Bottom  coal,  clean 

Floor,  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


a  Not  included  in  sample. 


Section  A  (sample  10823)  was  measured  on  the  pillar  of  room  9  off  east  entry  5,  off 
the  main  entry.     The  sample  was  from  the  bottom  coal. 

Section  B  (sample  10824)  was  measured  on  the  pillar  of  room  1,  off  west  entry  3, 
off  the  main  north  entry,  and  represented  bottom  coal. 
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.Section  C  (sample  10826)  was  measured  on  the  pillar  near  the  face  of  west  entry  3, 
off  the  main  north  entry;  it  represented  top  coal. 

The  point  of  measurement  of  section  D  was  not  recorded. 

Notes. — The  room-and-pillar  system  of  mining  was  used.  At  the  time  of  sampling 
black  powder  was  used  for  breaking  the  coal  when  undercut  and  for  brushing  the 
top  and  taking  up  the  bottom.  None  of  the  coal  was  sliipped  as  run-of-mine.  It  was 
all  passed  over  bar  screens  set  1^,  3,  4,  and  5  inches  apart.  The  screenings  from 
the  bar  screens  passed  through  revohdng  screens  with  openings  of  1  and  2  inches. 
The  coal  was  clean  and  free  from  rock  but  had  a  tendency  to  slack.  There  was  only 
one  loading  track,  ^\'ilh  a  capacity  of  30  cars.  The  output  of  the  mine  was  350  tons 
per  day. 

Acme.    Acme  No.  2  Mine. 

Sample. — Subbituminous  coal;  Sheridan  field;  analyses  Nos.  10807,  10808,  10809, 
10811,  and  12683  (p.  139). 

j/;„e._Acme  No.  2,  a  drift  mine  at  Acme,  in  sec.  13,  T.  57  N.,  R.  85  W.,  on  the 
main  line  of  the  Chicago,  Burlington  &  Qidncy  Railroad. 

Coal  beds. — Carney  and  ^Masters.  Tertiarj-  age,  Fort  Union  formation.  Total  thick- 
ness of  Carney  bed,  8  feet;  thickness  of  workable  portion,  6  feet;  dip,  1°  southwest; 
thickness  of  Masters  bed,  7  to  9  feet.  Roof,  Carney  bed,  soft  shale  above  roof  coal; 
followed  by  soft  sandstone;  Masters  bed,  shale.  Floor,  Carney  bed,  black  shaly  clay; 
Masters  bed,  shale. 

The  Carney  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  H.  M, 
Wolflin,  on  August  24,  1910,  as  described  below: 

Sections  of  Carney  bed  in  Acme  No.  2  mine. 


A 

10807 

Ft.    in. 

"2  io 

1  4 

2  2 

6      4 
(•>      4 

B 

10808 
Ft.    in. 

"2   "s 

1  4 

2  2 

6      2 
6      2 

C 

10809 
Ft.    in. 

"2      6" 

1  4 

2  3i 

6      \\ 
6     n 

D 

10811 

Roof,  shale. 

Ft.    in. 

2      8 

1      2 

2      81 

Floor,  black  shaly  clay. 

6      6J 

6      6i 

Section  A  (sample  10807)  was  mea-sured  at  the  face  of  room  13  off  south  entry  2  off 
west  entry  3. 

Section  B  (sample  10808)  was  measured  at  the  face  of  south  entr>'  5  off  west  entry  3. 

Section  C  (sample  10809)  was  measured  at  the  face  of  room  1  off  north  entry  1  off  west 
entry  5. 

Section  D  (sample  10811)  was  measured  on  a  pillar  of  west  entry  1. 

The  Masters  bed  was  measured  and  sampled  on  September  30,  1911,  by  O.  B. 
Hopkins,  as  described  below: 

Section  of  blasters  bed  in  Anne  No.  2  mine. 


Laboratory  No 

Roof,  shale. 

Coal 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


1268:3 
Ft.     i 


a  Not  included  in  sample. 

Sample  12683  Wiis  taken  2,000  feet  northeast  of  the  mine  mouth. 
Notes.— Tho  coal  is  subbituminous  merging  into  lignite.     About  48  per  cent  of  the 
output  was  shipped  as  run-of-mine.     About  10  per  cent  was  disposed  of  as  screen- 
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ings.  The  screening  plant  was  the  same  one  described  under  Acme  No.  1  mine.  The 
room-and-piHar  system  of  mining  was  used;  60  per  cent  of  the  coal  was  produced  from 
advance  workings.  The  ultimate  recovery  was  expected  to  be  90  per  cent.  Black 
powder  was  used  for  breaking  down  the  coal,  brushing  the  top,  and  taking  up  the 

bottom. 

Cakneyville.     Carney  Mines. 

Samples. — Subbituminous  coal,  Sheridan  field;  analyses  Nos.  12684,  15677,  15678, 
15679,  15680,  15681,  15682,  15683,  15684,  15685,  and  15686  (pp.  140, 141). 

Mines. — Carney,  two  drift  mines  north  of  Carneyville,  in  sees.  16  and  17,  T.  57  N., 
11.  84  W.,  on  the  Chicago,  Burlington  &  Quincy  Railroad. 

Coal  bed. — ^Knownas  the  Carney.  Tertiary  age;  Fort  Union  formation.  Thickness, 
fairly  uniform,  ranging  from  16  to  18  feet,  10  to  12  feet  of  which  is  mined.  Dip,  1°  to 
2°  SE.  The  coal  is  mined  to  a  clay  parting  Ih  to  6  inches  thick;  in  some  places  it  is 
rather  soft  and  in  falling  becomes  mixed  with  the  coal.  Above  the  parting  is  4  to  4 J 
feet  of  coal  of  good  grade;  it  makes  an  excellent  roof  and  no  timbering  is  required  in 
the  rooms  or  entries.  Above  this  roof  coal  there  is  1  foot  to  1  foot  2  inches  of  clay 
shale  which  falls  easily.  Floor,  rather  smooth,  soft  underclay.  In  places  a  streak  of 
bony  coal  2  to  6  inches  thick  appears  at  the  bottom  of  the  coal  bed  next  to  the  under- 
clay. \\Tiere  this  streak  was  present  the  undercutting  was  done  above  it.  The  cover 
ranges  from  200  to  225  feet. 

The  bed  was  measured  and  sampled  at  one  point  by  O.  B.  Hoj^kins,  on  October  4, 
1911,   as  described  below: 

Section  of  coal  bed  in  Carney  mine. 


I>aboratory  No 

Coal 

Shale 

Coal 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12fi84 

Ff. 

n. 

ab 

0 

a  1 

0 

10 

0 

If) 

0 

10 

0 

"  Xiit  included  in  sample. 

The  section  (sample  12684)  was  measured  1,000  feet  northwest  of  the  mine  mouth. 

The  coal  bed  was  also  measured  and  sampled  at  four  points  in  No.  1  mine  and  five 
points  in  No.  2  mine  by  0.  U.  Bradley  on  January  1  to  9,  191.3,  as  described  below: 

Section  A  (sample  15677)  was  measured  at  the  face  of  room  10,  off  north  entry  4,  off 
east  entry  2.     The  sample  represented  a  10-foot  6-inch  cut  of  coal. 

Section  B  (sample  15678)  was  measured  25  feet  in  room  9,  north  entry  2,  off  west 
entry  4.     The  sample  represented  an  11-foot  2-inch  cut  of  coal. 

Section  C  (sample  15679)  was  measured  at  the  face  of  the  main  entry.  The  sample 
represented  a  10-foot  10-inch  cut  of  coal. 

Section  D  (sample  15680)  was  measured  at  the  face  of  room  12,  off  north  entry  4,  off 
west  entry  3,  75  feet  from  north  entry  4.  The  sample  represented  a  10-foot  1-inch 
cut  of  coal. 

These  samples  were  from  No.  1  mine;  those  from  No.  2  mine  follow. 

Section  A  (sample  15681)  was  measured  at  the  face  of  room  5,  off  north  entry  2,  off 
west  entry  2.     The  sample  represented  an  11-foot  10-inch  cut  of  coal. 

Section  B  (sample  15682)  was  measured  85  feet  in  room  16  at  face,  off  north  entry  3, 
off  east  entry  1.     The  sample  represented  an  11-foot  1-inch  cut  of  coal. 

Section  C  (sample  15683)  was  measured  125  feet  in  room  15  at  face,  off  north  entry  2, 
off  east  entry  2.     The  sample  represented  an  10-foot  11-inch  cut  of  coal. 

Section  D  (sample  15684)  was  measured  at  the  face  of  the  main  north  entry.  The 
sample  represented  an  11-foot  7-inch  cut  of  coal. 

Section  E  (sample  15685)  was  measured  65  feet  in  room  9  at  face,  off  north  entry  4, 
off  west  entry  1.     The  sample  represented  a  10-foot  5-inch  cut  of  coal. 
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A  composite  sample  was  made  by  mixing  samples  15677,  15678,  15679,  15680,  15681, 
15682,  15683,  15684,  and  15685.  The  results  of  an  ultimate  analysis  of  this  sample  are 
given  under  laboratory  Xo.  15686. 

Notes. — The  coal  was  mined  by  the  panel  method,  room-and-pillar  system.  At  the 
time  of  sampling  the  coal  was  undercut  by  chain  breast  machines  in  the  bottom  part 
of  the  bed  and  shot  down  with  black  powder.  One  wooden  tipple  was  in  constant  use 
at  the  mines  and  a  new  steel  tipple  had  been  built  as  a  reserv^e  when  hea\'y  orders  were 
received.  About  22  per  cent  of  the  coal  was  shipped  in  run-of-mine  form,  and  about 
68  per  cent  passed  through  the  screens.  The  wooden  tipple  had  bar  screens  7  feet  long, 
3J  feet  wide,  with  5|-inch  spaces;  shaker  screen,  7^  feet  by  8  feet,  with  holes  2\  inches 
in  diameter,  and  a  revolving  screen  28  feet  long  divided  into  two  sizes,  as  follows:  12 
feet  with  1-inch  holes  and  16  feet  with  ^inch  holes.  Xo  pickers  were  employed.  The 
tipple  was  rather  high,  and  the  coal  fell  such  a  distance  in  screening  that  an  unusually 
large  percentage  of  fine  coal  was  produced.  All  slack  coal,  which  at  times  included 
all  sizes  below  \\  inches,  was  loaded  direct  into  box  or  flat  cars,  hauled  out,  and 
dumped.  Diuing  certain  months  of  the  year,  when  demand  for  the  fine  coal  was 
small,  this  waste  amounted  to  2,000  to  3,000  tons  per  month.  The  loaded  lumps  were 
medium  large  and  had  a  good  appearance  on  the  cars.  Three  loading  tracks  were 
available,  with  a  capacity  of  160  loaded  and  160  empty  cars.  About  1,800  acres  re- 
mained to  be  mined.  Average  daily  output,  1,800  tons,  with  a  maximum  day's  run 
of  2,200  tons. 

DiETz.     DiETZ  No.  4  Mine. 

Sample. — SubbitumJnous  coal;  Powder  River  field;  analyses  Nos.  16221,  16222, 
16223,  16224,  16225,  16226,  16227,  16228,  13498,  13499,  13537  (p.  141). 

Mine. — Dietz  No.  4,  a  slope  mine  in  sec.  34,  T.  57  N.,  R.  84  W.,  at  Dietz,  on  the  main 
line  of  the  Chicago,  Burlington  &  Quincy  Railroad. 

Coal  bed. — Dietz  No.  2  (?).  Tertiary  age,  Fort  Union  formation.  Average  thick- 
ness, 8  feet.  The  bed  ia  practically  horizontal,  and  very  few  faults,  rolls,  or  horse- 
backs are  encountered.  Roof,  bony  coal  about  6  inches  thick,  overlain  by  gray 
shale.  The  floor  is  a  shaly  clay,  and  in  many  places  is  wet  and  soft,  and  particles  of 
it  mix  with  the  coal  in  loading.  The  cover  at  the  points  where  the  samples  were 
taken  varies  from  100  to  220  feet  in  thickness. 

The  coal  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  H.  M.  Wolflin, 
January  12,  1912,  as  described  below: 

Sections  of  coal  bed  in  Dietz  No.  4  mine. 


Section 

Laboratory  No 

Roof,  coal  and  shale. 

Clean  coal 

Bon5^  coal 

Clean  coal 

Floor,  shaly  claj'. 

Thickness  of  coal  mined  . . . 

Thickness  of  bed  sampled. 


A 

1 

13498     1 

Ft. 

in. 

2 

10 

0 

1 

5 

6i 

8 

5* 

8 

5i 

B 

13499 

Ft.    i, 

3 


0      2 
3      9 


Section  A  (sample  13498)  was  measured  at  the  face  of  room  3,  off  west  entry  4. 

Section  B  (sample  13499)  was  measured  at  the  face  of  room  1,  off  west  entry  12,  off 
the  main  north  entry. 

A  composite  sample  was  made  by  mixing  face  samples  13498  and  13499;  the 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  13537. 

The  bed  was  also  measured  and  sampled  at  seven  points  in  the  mine  by  O.  U.  Brad- 
ley, January  31  to  February  3,  1913,  as  described  below: 
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Section  A  (sample  16221)  was  measured  at  the  face  of  room  9,  off  west  entry  6  off 
north  entry  6.  The  sample  represented  a  7J  foot  cut  of  coal,  the  thickness  of  the  coal 
mined. 

Section  B  (sample  16222)  was  measured  at  the  face  of  room  2,  off  west  entry  12  off 
north  entry  4.  The  sample  represented  a  7-foot  7-inch  cut  of  coal,  the  thickness  of 
the  coal  mined. 

Section  C  (sample  16223)  was  measured  at  the  face  of  north  entry  4  off  west  entry 
4.     The  sample  represented  a  7i-foot  cut  of  coal,  the  thickness  of  the  coal  mined. 

Section  D  (sample  16224)  was  measured  at  the  face  of  room  10,  off  east  entry  5 
off  the  main  north  entry.  The  sample  represented  a  7-foot  5-inch  cut  of  coal,  the 
thickness  of  the  coal  mined. 

Section  E  (sample  16225)  was  measured  at  the  face  of  the  main  north  entry.  The 
sample  represented  a  7-foot  1-inch  cut  of  coal,  the  thickness  of  the  coal  mined. 

Section  F  (sample  16226)  was  measured  on  pillar  in  room  9,  off  east  entry  14.  The 
sample  represented  an  8-foot  7-inch  cut  of  coal,  the  thickness  of  the  coal  mined. 

Section  G  (sample  16227)  was  measured  at  the  face  of  main  entry,  150  feet  from 
opening.  The  sample  represented  a  6-foot  1-inch  cut  of  coal,  the  thickness  of  the  coal 
mined. 

A  composite  sample  was  made  by  mixing  the  pillar  and  face  samples  16221  to  16227^ 
inclusive.  The  results  of  an  ultimate  analysis  of  this  sample  are  shown  under  labora- 
tory No.  16228. 

Notes. — The  Dietz  No.  4  mine  is  opened  by  a  slope.  At  the  time  of  sampling  the 
coal  was  mined  by  the  double-entry  room-and-pillar  system.  Part  of  the  coal  was 
undercut  by  hand  and  part  was  shot  off  the  solid.  The  cuttings  from  mining  were 
loaded  with  the  coal.  The  coal  was  shot  down  with  black  blasting  powder.  The 
screening  plant  consisted  of  shaker  screens  as  follows:  Screen  6  by  8  feet  with  7-inch 
holes;  screens  2^  by  8  feet  with  2i-inch  holes,  3^  by  8  feet  with  2-inch  holes;  6  by  8 
feet  with  l:|-inch  holes;  and  25  by  8  feet  with  |-inch  holes.  None  of  the  coal  was 
shipped  in  run-of-mine  form.  No  pickers  were  employed.  The  lump  coal  had  a 
firm  and  fairly  clean  appearance  on  the  cars  and  was  medium  large.  The  coal  screen- 
ings were  fairly  clean  and  well  sized.  There  were  five  loading  tracks  with  a  capacity 
of  48  empty  cars  and  48  or  more  loaded  cars.  The  mine  had  a  probable  lifetime  of 
about  six  years;  the  tonnage  was  to  be  derived  from  both  advance  and  pillar  work. 
The  daily  output  of  the  mine  was  1,000  tons,  with  a  maximum  day's  run  of  1,500  tons; 
1,000  tons  was  about  the  capacity  of  the  plant. 

Kooi.     HuGHEY  Prospect. 

Sample. — Subbituminous  coal;  Sheridan  field;  analysis  No.  12642  (p.  141). 
Prospect. — Hughey;  sec.  27,  T.  57  N.,  R.  85  W.,  1^  miles  south  of  Kooi. 
Coal  bed. — ^Monarch  (?).     Tertiary  age,  Fort  Union  formation.     Roof  and  floor,  shale. 
The  bed  was  measured  and  sampled  by  0.  B.  Hopkins  on  September  11, 1911.     The 
sample  represented  a  4-foot  cut  of  coal,  the  thickness  of  the  bed. 

Kooi.     Kooi  Mine. 

Sample. — Subbituminous  coal;  Sheridan  field;  analyses  Nos.  10818,  10819,  10820, 
10821,  12641,  16060,  16061,  16062,  16063,  16064,  16065,  16066,  and  16067 (pp.  141, 142). 

Mine. — Kooi;  a  slope  mine  in  sec.  23,  T.  57  N.,  R.  85  W. ;  at  Kooi  on  a  branch  of  the 
Chicago,  Burlington  &  Quincy  Railroad,  about  three-fourths  of  a  mile  from  the 
main  line. 

Coal  bed. — Known  as  the  Monarch.  Average  thickness  of  the  coal  as  mined,  8  feet 
6  inches.  The  bed  dips  1°  S.  4°  E.  with  a  pronounced  east-and-west  cleat.  The  roof 
is  coal  of  variable  thickness;  above  the  roof  coal  is  a  thick  bed  of  alternate  coal  and 
47664°— Bull.  85—14 27 
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shale.    Floor,  hard  clay,  which  becomes  soft  when  wet.     The  cover,  at  the  points 
where  the  samples  were  taken,  ranges  from  50  to  210  feet. 

The  bed  was  measured  and  sampled  at  four  points  by  H.  M.  Wolflin,  on  August  26, 
1910,  and  at  one  point  by  O.  B.  Hopkins,  on  September  11,  1911,  as  described  below: 

Sections  of  coal  bed  in  Kooi  mine. 


Section 

Laboratory  No 

Roof,  coal  and  shale. 

Top  coal 

Shaly  coal 

Clean  coal 

Sbaly  coal 

Coal 

Shale 

Coal 

Shale 

Coal,  clean 

Floor,  clay. 

Thickaess  of  bed 

Thickness  of  coal  sampled . 


A 

B 

C 

D 

10818 

10819 

10820 

10821 

Ft.    in. 

Ft.   in. 

Ft.    in. 

Ft.   in. 

a  20      0 

025      0 

"25      0 

aO      4 

aO      3 

aO      4 

1     10 

1      3 

1      34 

1      0 

oO      5J 

"0      2i 

oQ      li 

aO      2 

6      7 

"7    '3 

7    'e 

■7     "i 

28    llj 

34      3 

33      2i 

S      5 

8      6 

8      9i 

8        i 

E 
12641 
Ft.   in 


04 
03 
07 

aO 

9 


23      i 
9      0 


a  Not  included  in  sample. 

Section  A  (sample  10818)  was  measured  at  the  face  of  room  9,  off  west  entry  5  off 
the  main  entry. 

Section  B  (sample  10819)  was  measured  at  the  face  of  the  main  air  course  which 
is  also  a  manway. 

Section  C  (sample  10820)  was  measured  at  the  face  of  room  3,  off  west  entry  7. 

Section  D  (sample  10821)  was  measured  at  the  face  of  room  6,  off  east  entry  5 
off  the  main  entry. 

Section  E  (sample  12641)  was  measured  in  the  east  entry,  2,100  feet  from  the  mine 
mouth. 

The  bed  was  also  measured  and  sampled  at  seven  points  by  O.  U.  Bradley  on  Janu- 
ary 23  to  25,  1913,  as  described  below: 


Sections  0/  coal  bed  in  Kooi  mine. 


Sect  ion 

Laboratory  No 

Roof,  4  to  6  feet  of  coal. 

Clean  coal 

Bony  coal 

Clean  coal 

Floor,  underclay. 

Thickness  of  coal  mined 

Thickness  of  coal  sampled . . 


A 

B 

C 

D 

E 

F 

1(5060 

16061 

16062 

16063 

16064 

16065 

Ft.     in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

Ft.    in. 

6    10 

9      0 

6      9 

6      9 

7      6 

8      4 

aO      4 

oO      3 

aO      5 

aO      6 

1      1 

1      2 

1      0 

1      0 

8      3 

9      0 

8      2 

8      2 

9      0 

8      4 

7   .11 

9      0 

7    11 

7      9 

8      6 

8      4 

G 

16066 
Ft. in. 

7  i 
oO      8 

1      1 

8  10 
8      2 


a  Not  included  in  sample. 


Section  A  (sample  16060)  was  measured  at  the  face  of  room  20,  off  the  fifth  east  entry, 
first  panel . 

Section  B  (sample  16061)  was  measured  at  the  face  of  room  9,  off  the  fifth  east  eutry, 
fourth  panel. 

Section  C  (sample  16062)  was  measured  at  the  face  of  the  fifth  east  entry,  1,900  feet 
from  the  main  sloi)e. 

Section  D  (sample  16063)  was  measured  at  the  last  crosscut,  eleventh  east  entry, 
165  feet  from  main  slope. 

Section  E  (sample  16064)  was  measured  at  the  face  of  room  4,  off  tenth  east  entry, 
fourth  panel,  room  just  turned. 

Section  F  (sample  16065)  was  measured  at  the  face  of  room  7,  off  tenth  east  entry, 
second  panel. 
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Section  G  (sample  16066)  was  measured  at  the  face  of  the  twelfth  west  entry,  185 
feet  from  main  slope. 

A  composite  sample  was  made  by  mixing  the  face  samples  16060  to  16066,  inclusive. 
The  resulta  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No. 
16067. 

Notes. — The  Kooi  mine  is  opened  by  a  slope  3,550  feet  above  sea  level  and  la  worked 
by  the  room-and-pillar  panel  system.  At  the  time  of  sampling  the  coal  was  undercut 
by  puncher  and  electric  chain  breast  machines  and  broken  down  with  black  blasting 
powder.  The  macliine  cuttings  were  loaded  with  the  coal.  The  screening  plant  con- 
sisted of  shaking  screens  6  by  8  feet  with  6-inch  openings.  6  by  9  feet  with  2t-inch  open- 
ings, 6  by  7  feet  ■with  1^-inch  openings,  and  6  by  7  feet  with  f-inch  openings.  Thirty 
per  cent  of  the  coal  passed  over  the  6-inch  screen.  The  lumps  on  the  car  were  large 
and  had  a  good  appearance.  There  were  five  loading  tracks  with  a  capacity  of  60 
empty  cars  and  60  loaded  cars.  Twenty-seven  per  cent  of  the  coal  was  shipped  in 
run-of-mine  form.  Estimated  f)robable  life  of  the  mine,  15  to  20  years.  The  esti- 
mated average  output  at  time  of  sampling  was  1,000  tons  a  day;  maximum  day's  run 
1,600  tons. 

Monarch.    Monarch  Mines. 

-SampZe.— Subbituminous  coal;  Sheridan  field;  analyses  Nos.  12005,  12006,  12008, 
12685,  15830,  15831,  15832,  15833,  15834,  15835,  35836,  and  15837  (p.  143). 

Mines. — Monarch  and  New  Monarch,  drift  mines.  The  Monarch  is  at  Monarch  and 
the  New  Monarch  is  in  the  SE.  \  sec.  24,  T.  57  N.,  R.  85  W.,  west  of  Monarch,  with 
railroad  connections  to  the  main  line  of  the  Chicago,  Burlington  &  Quincy  Railroad. 

Coal  fterf.— Monarch.  Tertiary  age.  Fort  Union  formation.  Average  thickness,  30 
feet,  about  10  feet  of  which  is  mined.  The  bed  dips  slightly  to  the  southeast.  The 
upper  part  of  the  bed  consists  of  coal  mixed  with  bands  of  shale  which  are  nonpersist- 
ent;  mining  is  confined  to  the  lower  part.  Floor,  dark-gray  underclay  which  becomes 
very  soft  and  swells  when  wet.  The  Carney  bed  is  90  feet  below  the  Monarch.  The 
cover  at  the  points  where  samples  were  taken  ranges  from  40  to  300  feet. 

The  bed  was  measured  and  sampled  at  three  points  in  the  old  mine  by  H.  M.  Wolflin, 
on  March  29,  1911;  and  at  one  point  in  the  new  mine  by  O.  B.  Hopkins,  on  October 
4,  1911. 

Sections  of  coal  bed  in  Monarch  mines. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Shale 

Coal 

Clean  bright  coal 

Dull  hard  coal 

Clean  bright  coal 

Floor,  underclay. 

Thickness  of  coal  sampled 


A 

12005 
Ft.  in. 

B  , 

12006 
Ft.    in. 

C 

12008 
Ft.    in. 

■7  io 

"5    "i 
0   9 

2   1 

'k  '2 

7  10 

8  2 

8   2 

D 

12685 
Ft.    in. 


6 
10 


a  Not  included  in  sample. 

Section  A  (sample  12005)  was  measured  on  the  pillar  of  butt  entry  3,  off  west  entry  9, 
near  room  70. 

Section  B  (sample  12006)  was  measured  at  the  face  of  room  70,  near  west  entry  7. 

Section  C  (sample  12008)  was  measured  on  a  pillar  in  west  entry  9,  near  room  70. 

Section  D  (sample  12685)  was  measured  800  feet  southwest  of  the  mine  mouth. 

The  bed  was  also  measured  and  sampled  at  seven  points  in  the  new  mine  by 
O.  U.  Bradley  on  January  11  to  17,  1913,  as  described  below: 

Section  A  (sample  15830)  was  measured  at  the  face  of  east  entry  6,  250  feet  from 
main  haulage  slope.     The  sample  represented  a  9-foot  2-inch  cut  of  clean  coal. 

Section  B  (sample  15831)  was  measured  at  the  face  of  west  entry  8. 
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Section  C  (sample  15832)  was  measured  at  the  face  of  west  entry  13,  off  old  slope. 
The  sample  represented  an  8-foot  11-mch  cut  of  clean  coal. 

Section  D  (sample  15833)  was  measured  in  west  entry  4,  opposite  butts  5  and  6,  800 
feet  from  haulage  way.     The  sample  represented  a  10-foot  1-inch  cut  of  clean  coal. 

Section  E  (sample  15834)  was  measured  at  the  face  of  room  8,  off  butt  entry  4,  off 
west  entry  4.     The  sample  represented  a  10-foot  4-inch  cut  of  clean  coal. 

Section  F  (sample  15835)  was  measured  on  a  pillar  between  rooms  24  and  25,  off  west 
entry  12.     The  sample  represented  a  9-foot  cut  of  clean  coal. 

Section  G  (sample  15836)  was  measured  on  a  pillar  between  rooms  5  and  6,  off  butt 
entry  2,  off  west  entry  3.     The  sample  represented  a  9-foot  9-inch  cut  of  clean  coal. 

A  composite  sample  was  made  by  mixing  samples  15830  to  15836,  inclusive.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  15837. 

Notes. — The  Monarch  mine  is  opened  by  a  drift  and  the  coal  is  mined  by  the  double- 
entry  room-and-pillar  panel  system.  At  the  time  of  sampling  the  coal  was  undercut 
by  electric  chain  coal-cutting  machines  and  broken  down  with  FF  black  powder. 
Machine  cuttings  were  loaded  out  with  the  coal.  No  impiu-ities  mixed  with  the  coal 
in  loading.  About  one-third  of  the  coal  was  shii^ped  as  run-of-mine  and  about  68 
per  cent  of  the  remainder  passed  through  the  screens.  The  tipple  was  equipped  with 
bar  screens,  one  12  feet  long  with  5-inch  openings,  one  12  feet  long  with  4-iach  open- 
ings, and  shaker  screens,  one  12  by  6  feet  with  2|  and  1|  inch  openings,  and  one  12 
feet  long  with  1-inch  openings.  No  pickers  were  employed  on  the  cars.  The  mine 
had  a  storage  bm  with  a  capacity  of  280  tons.  The  lumps  and  slack  appeared  fairly 
good  on  the  cars.  Eight  loading  tracks  were  available  with  a  capacity  of  100  empty 
and  100  loaded  cars.  Fifty  per  cent  of  the  coal  mined  was  from  advance  workings. 
The  mine  had  approximately  300  acres  immined.     Average  daily  ouput,  1,600  tons. 

New  Acme.     New  Acme  Mine. 

Sample. — Subbitumiaous  coal;  Sheridan  field;  analyses  Nos.  16055,  16056,  16057, 
16058,  and  16059  (p.  143). 

Mine. — New  Acme,  a  drift  mine  in  sec.  22,  T.  57  N.,  R.  84  W.,  at  New  Acme,  on  a 
spur  of  the  Chicago,  Burlington  &  Quincy  Railway,  three-fourths  of  a  mile  from  the 
main  line. 

Coal  bed. — Known  as  the  Monarch.  Tertiary  (Eocene)  age.  Fort  Union  formation. 
The  thickness  of  the  coal  bed  ranges  from  16  to  30  feet,  of  which  6^  to  10  feet  is  mined. 
Coal  was  left  for  roof  as  the  overlying  strata  was  weak.  Many  fires  originated  in  the 
roof  coal,  particularly  when  the  pillars  were  being  pulled.  The  floor  was  coal  in  all 
places  examined  or  sampled.  The  floor  of  the  Monarch  seam  as  exposed  elsewhere 
is  composed  chiefly  of  dark  carbonaceous  shale  and  squeezes  and  swells  when  wet. 

There  is  about  50  to  100  feet  of  cover  at  the  jxjinta  where  the  samples  were  col- 
lected. 

The  coal  bed  was  measured  and  sampled  at  foiu-  points  in  the  mine  on  January  20 
and  21,  1913,  by  O.  U.  Bradley,  as  described  below: 

Section  A  (sample  16055)  was  measured  at  the  face  of  west  entry  7,  150  feet  from 
the  main  slope.     The  sample  represented  a  6-foot  8-inch  cut  of  clean  coal. 

Section  B  (sample  16056)  was  measiured  at  the  face  of  room  4,  off  east  entry  5. 
The  sample  represented  a  7-foot  2-inch  cut  of  clean  coal. 

Section  C  (sample  16057)  was  measured  at  the  face  of  room  13,  off  east  entry  3. 
The  sample  represented  a  7-foot  7-inch  cut  of  clean  coal. 

Section  D  (sample  16058)  was  measured  at  the  face  of  room  11,  off  east  entry  2. 
The  sample  represented  a  6-foot  9-inch  cut  of  clean  coal. 

A  composite  sample  was  made  by  mixing  samples  16056  to  16058,  inclusive.  The 
results  of  an  ultimate  analysis  of  this  sample  are  shown  under  laboratory  No.  16059. 

N^otes. — The  New  Acme  mine  is  opened  by  a  drift.  The  coal  was  mined  by  the 
room-and-pUlar  and  later  by  the  panel  system.     At  the  time  of  sampling  the  coal 
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was  undercut  by  electric  breast  machmes  and  broken  down  with  black  powder. 
About  35  per  cent  of  the  coal  was  shipped  as  run-of-mine,  70  per  cent  of  the  coal 
going  to  the  screen  passed  through.  The  screening  equipment  consisted  of  bai's  4  by 
8  feet  with  5-inch  openings;  shaker  screens  8  by  12  feet,  the  diameter  of  holes  being 
IJ,  2^,  4,  and  6  inches;  and  revolving  screens  24  feet  long  divided  into  sections  as 
follows:  8  feet  with  ^-inch  holes,  8  feet  with  1-inch  holes,  4  feet  with  2^inch  holes,  and 
4  feet  with  3  J-inch  holes.  No  pickers  were  employed  on  the  cars.  The  mine  had  a 
storage  bin  of  500  tons  capacity.  The  lump  coal  on  the  cars  appeared  dull;  the  lumps 
were  small.  The  mine  had  three  loading  tracks  with  a  capacity  for  86  empty  cars  and 
86  loaded  cars.  A  runaround  for  switching  permitted  loading  while  cars  were  being 
shifted  or  loads  taken  out.  As  the  tipple  was  rather  high,  there  was  more  or  less 
breakage  in  the  handling  of  the  coal.  There  was  approximately  1,000  acres  to  be 
mined.  The  daily  output  averaged  about  1,000  tons,  with  a  maximum  day's  run 
of  1,420  tons.     The  estimated  life  of  the  mine  was  50  years. 

SWEETWATER.  COUNTY. 

GuNN.     "B"  Mine. 

Sample. — Subbituminous  coal;  Rock  Springs  field;  analyses  Nos.  11507,  11508, 
11509,  and  11510  (p.  144). 

Mne.— Gunn-Quealy  "B,"  a  slope  mine  in  sec.  8,  T.  19  N.,  R.  104  W.,  at  Gunn,  4 
miles  from  Baxter,  on  a  branch  line  from  the  Union  Pacific  Railroad. 

Coal  bed. — Locally  known  as  No.  11.  Cretaceous  age,  Mesaverde  formation.  Aver- 
age thickness,  6  feet  1  inch;  dip,  7^°  S.,  80°  W.;  cleat  S.  70°  E.  Roof,  shale,  about 
16  feet  thick;  floor,  shaly  sandstone;  cover,  at  points  where  samples  were  taken,  350  to 
360  feet  thick. 

The  bed  was  measured  and  sampled  at  three  points  in  the  mine  by  S.  S.  Smith  on 
December  22,  1910,  as  described  below: 

Section  A  (sample  11507)  was  measiu-ed  at  the  face  of  room  15,  off  entry  5.  The 
sample  represented  a  6-foot  2-inch  cut. 

Section  B  (sample  11508)  was  measured  at  the  face  of  room  25,  off  entry  4.  The 
sample  represented  a  6-foot  1-inch  cut. 

Section  C  (sample  11509)  was  measured  at  the  face  of  room  8,  off  entry  8.  The 
sample  represented  a  6-foot  2-inch  cut. 

Notes. — The  room-and-pillar  system  of  mining  was  employed.  At  the  time  of  sam- 
pling the  coal  was  undercut  with  electric  chain  cutters.  Black  powder  was  used 
for  breaking  down  the  coal  and  dynamite  for  brushing  the  roof.  About  30  per  cent 
of  the  coal  was  shipped  as  run-of-mine;  the  remainder  was  sized  by  shaking  and 
revolving  screens.  No  hand  picking  w^  done.  There  were  four  loading  tracks  with 
capacity  for  100  cars. 

The  daily  production  was  1,000  tons,  80  per  cent  being  obtained  from  advance 
work.     About  375  acres  of  unmined  coal  was  tributary  to  this  slope. 

Superior.    B  Mine. 

Sample. — Bituminous  coal;  Rock  Springs  field;  analyses  Nos.  11461,  11462,  11463, 
and  11464  (p.  144). 

Mine. — B,  a  drift  mine  in  sec.  29,  T.  21  N.,  R.  102  W.,  2  miles  northeast  of  Superior, 
on  a  branch  of  the  Union  Pacific  Railroad  from  Thayer  Junction  and  only  a  few  miles 
north  of  the  main  line. 

Coal  bed. — No.  1.  Cretaceous  age,  Mesaverde  formation.  Locally  known  as  No.  7 
of  the  Laramie.  Average  thickness,  6  feet  6  inches;  dip,  4^°  NE.  The  roof  is  a 
smooth  black  shale  15  feet  thick  with  a  sandstone  cap  rock;  the  floor  is  a  hard  smooth 
shale;  the  covering  at  the  point  of  sampling  is  400  feet. 
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The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  S.  S.  Smith  on 
December  14,  1910,  as  described  below: 

Sections  of  coal  bed  in  the  B  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Rock  parting 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

11461 

11462 

11463 

Ft.    in. 

Ft.    in. 

Ft.    in. 

1  1 

1  6 

0  \ 

0  \ 

7   2 

6  Zh 

5  9i 

7   2 

7  4i 

7  3i 

7   2 

7  il 

7  3| 

D 
11464 
Ft.  in. 


6    3J 

6    Zh 
6    3| 


Section  A  (sample  11461)  was  measured  at  the  face  of  room  27,  off  the  inside  dip 
entry. 

Section  B  (sample  11462)  was  measured  at  the  face  of  south  entry  2. 

Section  C  (sample  11463)  was  measured  at  the  face  of  room  20,  off  south  entrj'  3. 

Section  D  (sample  11464)  was  measured  at  the  face  of  room  11,  off  north  entry  3. 

Notes. — The  coal  is  mined  by  the  room-and -pillar  system.  At  the  time  of  sampling 
the  coal  was  undercut  with  electric  chain  cutters;  black  powder  and  a  permissible 
explosive  was  used  for  breaking  down  the  coal;  75  per  cent  of  the  coal  produced  was 
from  advance  workings;  daily  output  1,200  tons;  unmined  area  tributary  to  this  open- 
ing, 250  acres. 

Superior.     Superior  C  Mine. 

Sample. — Subbituminous  coal;  Rock  Springs  field;  analyses  Nos.  11456,  11457 
11458,  and  11459  (pp.  144,  145). 

Mine. — C,  a  slope  mine  in  sec.  21,  T.  21  N.,  R.  102  W.,  at  Superior,  on  a  branch  line 
of  the  Union  Pacific  Railroad  from  Thayer  Junction. 

Coal  bed. — Unnamed.  Cretaceous  age,  Mesaverde  formation,  known  locally  as  No.  1 
of  the  Laramie.  Average  tliickness,  8  feet  6  inches;  dip  4^°  NE.  The  cleat  is  well 
defined  and  extends  east  and  west.  Roof,  black  shale  4  to  8  feet  thick,  above  which  is  a 
heavy  capping  of  sandstone;  floor,  hard,  smooth  shale.  The  cover  at  points  where 
samples  were  taken  is  about  250  feet. 

The  bed  was  measured  and  sampled  at  four  jioints  by  S.  S.  Smith  on  December  14, 
1910,  as  described  below: 

Sections  of  coal  bed  in  the  Superior  C  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Rock 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled 


A 

B 

C 

11456 

11457 

11458 

Ft.    in. 

Ft.    in. 

Ft.    in. 

1  10 

2   3 

aO   li 

»0   If 

6   8 

6   3 

G   7 

8   7i 

8   7| 

6   7 

8   6 

8   6 

6   7 

D 

11459 
Ft.  in. 

2      3 
"O      li 

6      2 

8      6i 
8      5 


a  Not  included  in  sample. 

Section  A  (sample  11456)  was  measured  at  the  face  of  room  15,  off  south  entry  6. 

Section  B  (sample  11457)  was  measured  at  the  face  of  room  25,  off  south  entry  5. 

Section  C  (sample  11458)  was  measured  at  the  face  of  room  1,  off  north  entry  7. 

Section  D  (sample  11459)  was  measured  at  the  face  of  room  38,  off  south  entry  4. 

Notes. — The  mine  is  opened  by  a  slope  in  the  coal  bed  and  is  worked  by  the  room- 
and-pillar  system.  \.t  the  time  of  sampling  90  per  cent  of  the  coal  produced  was 
from  advance  work;  black  powder  and  a  permissible  explosive  were  used  for  break- 
ing the  coal  after  undercutting  by  electric  machines.  Daily  production  of  mine, 
1,300  to  1,400  tons;  unmined  area  tributary  to  this  opening,  1,200  acres. 
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UINTA  COUNTY. 
Elkol.     Elkol  Mine. 

Sample. — Bituminous  coal;  Kemmerer  field;  analyses  Nos.  11730  and  11731  (p.  145). 

Mine. — Elkol,  a  slope  mine  in  sec.  11,  T.  20  N.,  R.  117  W.,  near  Elkol,  8  miles  south- 
west of  Diamond\ille  on  the  Oregon  Short  Line  Railroad. 

Coal  bed. — Locally  known  as  No.  1.  Cretaceous  age,  Frontier  formation.  The  coal 
bed  is  51  feet  tliick  and  at  the  points  where  the  samples  were  taken  is  1,600  feet  below 
the  surface.  The  coal  bed  was  sampled  at  2  points  in  the  mine  by  S.  S.  Smith  on 
February  9,  1911,  as  described  below: 

Sections  of  coal  bed  iri  Elkol  mine. 


Section 

A 

11730 

Ft.    in. 

"27      6 

8      6 

a  15      0 

51      0 
8      6 

B 

Laboratory  No 

11731 

Roof,  not  stated. 

Coal 

Ft.   in. 
a  27      6 

Coal,  soft  and  black .     . . 

8      6 

Coal 

o  15      0 

Floor,  not  stated. 

Thickness  of  bed 

51      0 

Thickness  of  coal  sampled 

8     6 

a  Not  included  in  sample. 

Section  A  (sample  11730)  was  measured  at  the  face  of  north  entry  3,  1,900  feet 
from  the  slope  mouth. 

Section  B  (sample  11731)  was  measured  at  the  face  of  room  1,  off  north  entry  3. 

Notes. — The  State  mine  inspector's  report  for  the  fiscal  j^ear  ended  September  30, 
1910,  gives  the  total  production  for  that  year  as  50,000  tons,  which  was  shipi^ed  to 
points  in  Utah,  Idaho,  Oregon,  Washington,  and  California. 

Frontier.     Kemmerer  No.  1  Mine. 

Sample. — Bituminous  coal;  Kemmerer  field;  analyses  Nos.  11565,  11566,  11567, 
and  115G8  (p.  145). 

Mine. — No.  1,  a  slope  mine  in  sec.  12,  T.  21  N.,  R.  116  W.,  at  Frontier,  on  a  branch 
of  the  Oregon  Short  Line  Railroad. 

Coal  bed. — Cretaceous  age,  Frontier  formation.  Locally  known  as  No.  1  of  the 
Laramie.  Average  thickness,  7  feet;  dip,  13°  west;  well-defined  cleat.  Roof,  draw 
slate,  3  feet  6  inches  thick,  which  stands  fairly  well,  overlain  by  shaly  sandstone;  floor, 
hard,  smooth  fire  clay.  Cover  at  points  where  samples  were  taken  varies  from  175  to 
400  feet. 

The  bed  was  measured  and  sampled  at  four  points  in  the  mine  by  S.  S.  Smith  on 
January  11,  1911,  as  described  below: 

Sections  of  coal  bed  in  the  Kemmerer  No.  1  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal  (hard) 

Soft  rock  parting 

Coal  (soft) 

Floor,  fire  clay. 

Thickness  of  bed 

Thickness  of  coal  sampled 


a  Not  included  in  sample. 
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Section  A  (sample  11565)  was  measured  at  the  face  of  room  16,  off  south  entry  13, 
and  400  feet  below  the  surface. 

Section  B  (sample  11566)  was  measured  on  the  pillar  of  room'  18,  off  north  entry  10, 
and  240  feet  below  the  surface. 

Section  C  (sample  11567)  was  measured  at  the  face  of  room  3,  off  north  entry  7,  and 
175  feet  below  the  surface. 

Section  D  (sample  11568)  was  measured  on  the  pillar  of  room  62,  off  south  entry  7, 
and  200  feet  below  the  siuiace. 

Notes. — The  mine  is  worked  by  the  room-and-pillar  system.  At  the  time  of  sam- 
pling the  coal  was  shot  from  the  solid  with  FFF  black  powder.  The  coal  was  shipped 
as  rim-of-mine;  the  lumps  were  large  and  bright,  but  the  slack  was  dull.  Pickers 
sorted  out  inferior  coal  and  shale  as  the  coal  was  loaded  on  the  car.  There  were  5 
loading  tracks  with  capacity  for  150  cars.     The  daily  production  was  600  tons. 

For  analyses  and  descriptions  of  other  samples  of  coal  from  this  mine  see  Bull.  22, 
p.  1150. 

Kemmerer.     Prospect. 

Sample. — Subbituminous  coal;  Kemmerer  field,  analysis  No.  11740  (p.  145). 

Mine. — A  prospect  in  sec.  33,  T.  22  N.,  R.  116  W.,  2^  miles  north  of  the  Oregon  Short 
Line  Railroad  and  IJ  miles  west  of  Kemmerer. 

Coal  bed. — Cretaceous  age.  Frontier  formation.  Thickness,  16  feet;  roof,  sandstone; 
floor,  fire  clay. 

The  bed  was  sampled  by  S.  S.  Smith  on  February  12,  1911,  at  the  face  of  the  first 
entry,  200  feet  from  the  mouth  of  the  slope.  The  vertical  depth  at  which  the  sample 
was  taken  was  150  feet. 

Susie.    Kemmerer  No.  4  Mine. 

Sample. — Bituminous  noncoking  coal;  analyses  Nos.  13517, 13518,  and  13519  (p.  145). 

Mine. — Kemmerer  No.  4,  a  slope  mine  at  Susie,  4  miles  north  of  Kemmerer,  on  a  spur 
of  the  Oregon  Short  Line  Railroad,  sees.  25  and  26,  T.  22  N.,  R.  116  W. 

Coal  bed. — Kemmerer  No.  1.  Cretaceous  age,  Frontier  formation.  Average  thick- 
ness, 3  feet  7  inches  to  5  feet  6  inches;  dip  19°  W. ;  no  faults  but  a  few  rolls  and  horse- 
backs; cleat  runs  north  and  south.  Roof,  shale;  in  places  there  is  as  much  as  3  feet  of 
"draw  slate,"  which  comes  down  with  the  coal.  The  floor  consists  of  a  hard  rough 
shale.  Particles  of  the  roof  and  floor  did  not  get  mixed  with  the  coal  in  loading.  The 
thickness  of  the  cover  at  the  points  where  the  samples  were  taken  ^•aries  from  700 
to  750  feet. 

The  coal  bed  was  measured  and  sampled  at  two  points  in  the  mine  by  J.  G.  Roberts 
on  January  23,  1912,  as  described  below: 

Sections  of  coal  bed  in  Kemmerer  No.  4  mine. 


Section 

Laboratory  No 

Roof,  shale. 

Coal 

Clav  parting 

Coal 

Floor,  shale. 

Thickness  of  bed 

Thickness  of  sampled 


B 
13518 
Ft.  in. 
4      3 


Section  A  (sample  13517)  was  measured  1,000  feet  from  mouth  of  slope. 

Section  B  (sample  13518)  was  measured  at  the  face  of  the  second  north  entry,  1,300 
feet  from  mouth  of  slope. 

A  composite  sample  was  made  by  mixing  samples  13517  and  13518.  The  results  of 
an  ultimate  analysis  of  this  sample  are  shown  imder  laboratorj^  No.  13519, 
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Notes. — The  No.  4  mine  was  opened  by  a  slope  and  the  coal  was  mined  by  the  room^ 
and-pillar  system.  The  coal  was  shot  off  the  solid  with  black  powdei .  Dynamite  was 
used  in  brushing  the  flooi*  and  roof.  The  screening  equipment  consisted  of  shaking 
screens  32  feet  long  and  6  feet  wide — 16  feet  with  3-inch  openings  and  16  feet  with 
f-inch  openings.  No  pickers  were  employed  on  the  cars.  There  were  five  loading 
tracks  with  a  capacity  of  30  emptj  cars  and  20  loaded  cars.  The  average  daily  out- 
put was  500  tons  a  day  with  a  maximum  day's  run  of  700  tons;  all  of  the  coal  was 
shipped  as  nm-of-mine.  About  75  per  cent  of  the  coal  was  taken  from  advance 
workings. 

WESTON  COUNTY. 

Cambria.     Antelope  No.  3  and  No.  4  Mines. 

Sample. — Subbituminous  to  cannel  coal;  Black  Hills  region  (Wyoming  No.  2) 
analyses  Nos.  16412,  16413,  16414,  16415,  16428,  16429,  16430,  and  16431  (p.  146). 

Mine. — Antelope  No.  3  and  No.  4,  drift  mines  at  Cambria,  in  sees.  19  and  20,  T.  46  N., 
R.  61  W.,  at  end  of  the  spur  of  the  Chicago,  Burlington  &  Qiiincy  Railroad,  6 J  miles 
from  Newcastle. 

Coal  bed. — Not  named,  probably  a  local  bed.  Cretaceous  age,  Lakota  formation. 
Average  thickness,  5  feet,  varying  from  2  feet  6  inches  to  8  feet.  Many  mud  and  sand 
pockets  occur  in  parts  of  the  mine.  Sandstone,  shale,  and  bony  coal  partings  appear 
in  the  coal  at  vaiying  intervals.  The  coal  itself  varies  greatly  in  character  from 
subbituminous  to  cannel  coal.  The  coal  bed  is  uneven;  one  room  may  be  going  to  the 
dip  and  a  parallel  room  going  to  the  rise.  Roof,  a  black  sandy  shale  over  which  is  1  to 
2  feet  of  granular  sandstone  which  gives  considerable  trouble  if  not  closely  watched. 
Floor  is  rough  and  uneven;  small  metallic  concretions  and  large  hard  nodules  called 
"nigger  heads  "  are  common.  It  is  for  the  most  part  hard  black  shale  and  sandstone. 
Particles  of  the  roof  and  bottom  did  not  mix  with  the  coal  in  loading.  The  thickness 
of  the  cover  at  the  points  where  the  samples  were  taken  varies  from  25  feet  to  225  feet. 

The  coal  bed  was  measured  and  sampled  at  six  points  in  the  mine  by  O.  U.  Bradley 
on  Februaiy  11  and  12,  1913,  as  described  below: 

Sections  of  coal  bed  in  the  Antelope  No.  3  and  No.  4  mines. 


Section 

A 
16412 
Ft.  in. 

6  's 

ol      0 

2  3 

3  11 
2    11 

B 
16413 
Ft.  in. 

3      2 
oO      8 

0  11 
oO      2 

1  2 

6      1 
5      3 

C 
16414 
Ft.  in. 

2      3 
ol      9 

1  4 
al      0 

2  7 

8     11 
6      2 

D 
16428 
Ft.  in. 

63    '9 

3      9 
3      9 

E 

16429 
Ft.  in. 

1      0 
00      6 

1      0 
aO      3 

4      6 

7      3 
6      6 

F 

Laboratory  No 

16430 

Roof,  shale. 

Coal 

Ft.  in. 
2      1 

Rock  or  splint 

aO      6 

Coal 

Rock 

Coal 

4     10 

Floor,  black  shale  and  sandstone. 

Thickness  of  bed 

7      5 

Thickness  of  coal  sampled 

6    11 

a  Not  included  in  sample. 

6  Contains  two  streaks  of  bony  coal  §  to  |  inch  thick,  which  is  loaded  with  the  coal. 

Section  A  (sample  16412)  was  measured  at  the  face  of  east  entry  1,  No.  4  mine. 

Section  B  (sample  16413)  was  measured  at  the  face  of  north  entry  1,  off  east  entry 
1,  No.  4  mine. 

Section  C  (sample  16414)  was  measured  at  the  face  of  room  29,  off  east  entry  3, 
No.  4  mine. 

A  composite  sample  was  made  by  mixing  samples  16412,  16413,  and  16414.  The 
results  of  an  ultimate  analysis  of  this  sample  are  given  under  laboratory  No.  16415. 

Section  D  (sample  16428)  was  measured  at  the  face  of  room  35,  off  east  entry  5, 
No.  3  mine. 

Section  E  (sample  16429)  was  measured  at  the  face  of  west  entry  8,  No.  3  mine. 

Section  F  (sample  16430)  was  measured  at  the  face  of  west  entry  7,  No.  3  mine. 
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A  composite  sample  was  made  by  mixing  samples  16428,  16429,  and  16430.  The 
results  of  an  ultimate  analysis  of  the  sample  are  given  under  laboratory  No.  16431. 

Notes. — The  coal  is  mined  by  the  room-and-pillar  system.  At  the  time  of  sam- 
pling the  coal  was  undercut  by  compressed-air  punching  macliines  and  broken  down 
with  black  blasting  powder.  Dynamite  was  used  for  brusliing  the  floor  and  roof. 
The  machine  cuttings  were  loaded  with  the  coal.  The  entire  output  of  the  mines 
was  run  through  a  rock  crusher  to  facilitate  picking.  It  was  then  sized  and  resized 
and  loaded  into  cars.  The  Chicago,  Burlington  &  Quincy  Railroad  bought  the  entire 
output  for  steaming  purposes.  The  coal  burns  well,  especially  under  forced  draft, 
and  is  particularly  suited  to  railroad  work. 

MooRCROFT.    Local  Mine. 

Sample. — Subbituminous  coal;  Upper  Belle  Fourche  River  field ;  analysis  No.  12446 
(p.  146). 

Mine. — Local  drift  mine,  12  miles  south  of  Moorcroft  and  of  the  Chicago,  Burlington 
&  Quincy  Railroad. 

Coal  bed. — Not  named,  a  local  bed. 

The  bed  was  measured  and  sampled  by  A.  W.  Stickney  on  July  17, 1911,  as  described 
below : 

Section  of  coal  bed  in  local  mine,  about  12  miles  south  of  Moorcroft. 


Laboratory  No 

Roof,  sandy  shale. 

Bone 

Coal 

Floor,  carbonaceous  shale. 

Thickness  of  bed 

Thickness  of  coal  sampled . 


12446 
Ft.  in. 
aO     1 

2  11 

3  0 
2    11 


a  Not  included  in  sample. 
The  sample  was  taken  from  the  face  of  the  entry,  100  feet  from  the  entrance. 
MooRCROPT.     Prospect. 

Sample. — Subbituminous  coal;  Upper  Belle  Fourche  River  field ;  analysis  No.  12392 
(p.  146). 

Location. — Prospect  opened  by  sampler  about  12  miles  southwest  of  Moorcroft  and 
of  the  Burlington  Railroad,  in  the  SE.  i  sec.  29,  T.  48  N.,  R.  68  W. 

Coal  bed. — Local  lense  in  Lance  formation.  Tertiary  or  Cretaceous  age.  Thickness, 
2  feet  4  inches;  roof,  clay;  floor,  carbonaceous  shale. 

The  bed  was  measured  and  sampled  by  A.  W.  Stickney  on  June  27,  1911.  The 
sample  represented  a  2-foot  4-inch  cut  of  coal,  the  thickness  of  the  bed. 


BIBLIOGRAPHY. 

Under  the  description  of  each  sample  in  this  report  reference  has 
been  made  to  the  pubhcation  of  the  United  States  Geological  Survey 
containing  a  description  of  the  geologic  relations  of  the  coal  bed  or 
tlie  composition  of  the  coal. 

A  bibliographical  list  of  the  United  States  Geological  Survey  publi- 
cations dealing  with  coal  is  given  in  "Mineral  Resources  of  the 
United  States,  1910"  (U.  S.  Geol.  Survey,  1911),  pages  226-242. 
This  Ust  is  also  pubhshed  as  a  separate  by  the  United  States  Geo- 
logical Survey. 

The  references  given  below  are  chiefly  the  pubHcations  of  State 
sm-veys,  and  refer  to  papers  of  a  general  nature  rather  than  to 
descriptions  of  separate  locahties.  The  list  is  incomplete,  but  it  is 
believed  to  contain  the  more  important  references,  other  than  those 
in  reports  of  the  Geological  Survey,  to  the  composition  and  geologic 
relations  of  the  various  coals  in  this  country. 

ALABAMA. 

Gibson,  A.  M.  Report  on  the  Coal  Measures  of  Blount  Mountain,  with  map  and 
sections.  Ala.  Geol.  Surv.,  1893,  pp.  7-80.  Describes  the  topogi-aphy  and 
geologic  structure  of  the  region  and  the  stratigrajshy  of  the  lower  and  upper  coal 
measures,  with  a  detailed  description  of  the  coal  seams.  Gives  chemical  analyses 
of  some  of  the  coals. 

McCalley,  Henry.  Report  on  the  coal  measures  of  the  plateau  region  of  Alabama. 
Ala.  Geol.  Surv.,  1891,  238  pp. 

Report  on  the  Tennessee  Valley  region.     Ala.  Geol.  Surv.  Rept.,  pt.  1,  1896, 

436  pp.     Describes  the  general  features  of  the  stratigi-aphy,  and  the  occun-ence  of 
coal,  etc.     Gives  local  geologic  details  by  counties. 

Report  on  the  Warrior  coal  basin.     Ala.  Geol.  Surv.,  1900,  327  pp.     Gives 


numerous  sections  of  coal  beds. 
Squire,  Joseph.     Report  on  the  Cahaba  coal  field.     Ala.  Geol.  Surv.,  1890,  187  pp. 

ARKANSAS. 

Steel,  A.  A.     Coal  mining  in  Arkansas.     Geol.  Surv.  of  Ark.,  vol.  1,  1910,  632  pp.; 

vol.  2,  1910,  383  pp. 
WiNSLOw,  Arthur.     The  geology  of  the  coal  regions.     Ann.  Rept.  Geol.  Surv.  of 

Ark.  for  1888,  vol.  3,  1888,  122  pp.     Gives  geologic  sections,  also  analyses  of  coals. 

COLORADO. 

Colorado  State  Bureau  of  Mines.    Report  of  the  State  Bureau  of  Mines  for  the 

years  1905-6.     1907.     127  pp. 
Headden,  W.  p.     a  study  of  some  Colorado  coals — a  comparison  of  some  coals  from 

Boulder,  Routt,  and  Delta  Counties.     Colo.  Sci.  Soc.  Proc,  vol.  8,  May,  1907, 

pp.  281-300. 
An  examination  of  some  coals  from  Routt  County,  Colo.     Colo.  Sci.  Soc. 

Proc,  vol.  8,  March,  1907,  pp.  257-280. 
Parsons,  H.  F.,  andLiDDELL,  C.  A.     Thecoalandmineralresourcesof  Routt  County. 

Colorado  School  of  Mines  Bull.,  vol.  1,  no.  4,  1903,  pp.  47-59. 

417 


418  ANALYSES   OF   COAL. 

GEORGIA. 

McCallie,  S.  W.     a  preliminary  report  on  the  coal  deposits  of  Georgia.     Geol.  Surv. 

Ga.  Bull.  12,  1904,  121  pp. 
■ A  preliminary  report  on  the  mineral  resources  of  Georgia.     Geol.  Surv.  Ga. 

BuU.  23,  1910,  pp.  67-75. 

ILLINOIS. 

Bain,  H.  F.,  and  others.     Studies  of  Illinois  coals.     Am.  Inst.  Min.  Eng.  Bull.  24, 

1908,  pp.  1099-1170. 

Studies  of  Illinois  coal.     111.  State  Geol.  Surv.  Bull.  14,  1909,  pp.  183-253. 

Bement,  a.     Distribution  of  the  coal  beds  of  the  State  [of  IlUnois].     111.  State  Geol. 

Surv.  Bull.  3,  1906,  pp.  19-25.     Discusses  the  occurrence  and  mining  of  the 

workable  seams  of  Illinois. 

The  Illinois  coal  field.     111.  State  Geol.  Surv.  Bull.  16,  1910,  pp.  182-202. 

Cady,  G.  H.     The  geology  and  coal  resources  of  the  West  Frankfort  quadrangle.     111. 

State  Geol.  Surv.  Bull.  16,  1910,  pp.  244-265. 
De  Wolf,  F.  W.     Coal  investigations  in  Saline  and  Williamson  Counties,  111.     111. 

State  Geol.  Surv.  Bull.  8,  1908,  pp.  230-245.     Describes  the  stratigraphy  and 

structure  of  the  field,  and  the  occurrence  and  character  of  the  coals. 

Coal  investigations  in  the  SaUne-Gallatin  field,  Illinois,  and  the  adjoining 

area.     111.  State  Geol.  Surv.  BuU.  8,  1908,  pp.  211-229. 

The  coal  resources  of  Illinois.     Am.  Inst.  Min.  Eng.  Bull.  24,  November, 


1908,  pp.  1103-1112. 
• The  coal  resources  of  lUinois.     111.  State  Geol.  Surv.  Bull.  14,  1909,  pp. 

189-196. 
De  Wolf,  F.  W.,  and  others.     Studies  of  Illinois  coal.     111.  State  Geol.  Surv.  Bull. 

16,  1910,  pp.  177-301. 
Lindgren,  J.  M.     The  sampling  and  analysis  of  Illinois  coals.     111.  State  Geol.  Surv. 

BuU.  14,  1909,  i^p.  196-203.     Gives  analyses  of  coals  from  various  parts  of  the 

State. 
Parr,  S.  W.    Chemical  analyses  of  certain  coals.     111.  State  Geol.  Surv.  Bull.  4, 

1907,  pp.  188-197. 
Composition  and  character  of  Illinois  coals.     111.  State  Geol.  Surv.  Bull.  '.), 

1906,  pp.  27-78. 

The  chemical  composition  of  lUinois  coal.     111.  State  Geol.  Surv.  Bull.  16. 


1910,  pp.  203-243. 
Savage,  T.  E.     The  geology  and  coal  resources  of  the  Herriu,   111.,  quadrangle. 

lU.  State  Geol.  Surv.  BuU.  16,  1910,  pp.  266-285. 
Shaw,  E.  W.     The  geology  and  coal  resources  of  the  Murphysboro  quadrangle,  Illinois, 

lU.  State  Geol.  Surv.  BuU.  16,  1910,  pp.  286-294. 
Udden,  J.  A.     Coal  deposits  and  possible  oU  field  near  Duqiioin,  111.     111.  State 

Geol.  Surv.  BuU.  14,  1909,  pp.  254-262. 
Udden,  J.  A.,  and  De  Wolf,  F.  W.     Notes  on  the  BelleviUe-Breese  area.     111.  State 

Geol.  Surv.  Bull.  8,  1908,  pp.  313-334. 

INDIANA. 

Ashley,  G.  H.  Supplementary  report  [to  report  of  1898]  on  the  coal  deposits  of 
Indiana.     Ind.  Dept.  Geol.  and  Nat.  Res.,  33d  Ann.  Kept.,  1909,  pp.  13-150. 

The  coal  deposits  of  Indiana.     Ind.  Dept.  Geol.  and  Nat.  Res.,  23d  Ann. 

Rept.,  1899,  pp.  1-1428.  Describes  general  geologic  occurrence  and  distribution 
of  coal,  the  general  geology  of  the  coal  measures  of  Indiana,  and  the  detailed 
geology  in  various  counties.     Presents  analyses  of  certain  coals. 

NoYES,  W.  A.  Composition  of  Indiana  coals.  lud.  Dept.  of  Geol.  and  Nat.  Hist., 
21st  Ann.  Rept.,  1897,  pp.  97-107.  Describes  the  methods  of  analyses  and  in 
tabular  form  sliows  the  chemical  composition  of  coal  from  various  mines. 


BIBLIOGEAPHY.  419 

IOWA. 

Arey,  M.  F.    Geology  of  Davia  Coiuity.     Iowa  Geol.  Surv.,  vol.  20, 1910,  pp.  487-524. 

Geology  of  Wayne  County.     Iowa  Geol.  Surv.,  vol.  20,  1910,  pp.  199-236. 

Beyer,  S.  W.     Coal  statistics  [Iowa].     Iowa  Geol.  Surv.,  vol.  19,  1909,  pp.  591-597. 
Mineral  production  in  Iowa  in  1905.     Iowa  Geol.  Surv.,  vol.  16,  1906,  pp. 

17-36. 
Beyer,  S.  W.,  and  Young,  L.  E.    Geology  of  Monroe  County  [Iowa].    Iowa  Geol. 

Surv.,  vol.  13,  1903,  pp.  355-422.     Describes  the  character  and  occurrence  of  coal 

aeams  and  the  coal-mining  operations  in  the  county,  and  gives  analyses  of  certain 

coals. 
Hinds,  Henry.     The  coal  deposits  of  Iowa.     Iowa  Geol.  Surv.,  vol.  19,  1909,  pp. 

21-396. 
Keyes,  C.  R.     Coal  deposits  of  Iowa.     Iowa  Geol.  Surv.,  vol.  2,  1894,  536  pp. 

Stages  of  the  Des  Moines  or  chief  coal-bearing  series  of  Kansas  and  southwest 

Missouri  and  their  equivalents  in  Iowa.  Iowa  Acad.  Sci.  Proc,  vol.  4,  1897, 
pp. 22-25. 

Lees,  J.  H.  Bibliography  of  Iowa  coals.  Iowa  Geol.  Surv.,  vol.  19,  1909.  pp. 
659-697. 

History  of  coal  mining. in  Iowa.     Iowa  Geol.  Surv.,  vol.  19,  1909,  pp.  523-588. 

Lees,  J.  H.,  and  Hixon,  A.  W.     Analyses  of  Iowa  coals.     Iowa  Geol.  Surv.,  vol.  19, 

1909,  pp.  476-519. 

Macbride,  T.  H.     Geology  of  Hamilton  and  Wright  Counties.     Iowa  Geol.  Surv., 

vol.  20,  1910,  pp.  97-149. 
Savage,  T.  E.     Report  on  tests  of  Iowa  coals  made  at  the  Government  coal-testing 

plant  at  the  Louisiana  Purchase  Exposition,  St.  Louis,  Mo.,  1904.     Iowa  Geol. 

Surv.  Bull.  2,  1905,  pp.  22-38. 
Wilder,  F.  A.     Fuel  values  of  Iowa  coals.     Iowa  Geol.  Surv.,  vol.  19,  1909,  pp. 

397-475. 

KANSAS. 

Crane,  W.  R.  Geography  and  detailed  stratigraphy  of  the  Kansas  Coal  Measures; 
description  of  mines,  mining  methods,  and  mining  machinery;  chemical  and 
physical  properties  of  Kansas  coals;  output  and  commerce;  minmg  directory 
and  mining  laws.     Kans.  Univ.  Geol.  Surv.,  vol.  3,  1898,  pp.  108-336. 

Ha  WORTH,  Erasmus.  The  coal  fields  of  Kansas.  Kans.  Univ.  Quart.,  vol.  3,  1895, 
pp.  297-309. 

The  stratigraphy  of  the  Kansas  Coal  Measures.     Kans.  Univ.  Quart.,  vol.  3, 

1895,  pp.  271-290. 

Langworthy,  a.  E.  The  Atchison  [Kansas]  diamond-drill  prospect  hole.  Kans. 
Acad.  Sci.  Trans.,  vol.  17,  1901,  pp.  45-52. 

KENTUCKY. 

Crandall,  a.  R.     Coals  of  the  Licking  Valley  region.     Ky.  Geol.  Surv.  Bull.  10, 

1910,  90  pp. 

The  coals  of  the  Big  Sandy  Valley  south  of  Louisa  and  between  Tug  Fork 

and  the  headwaters  of  Uae  north  fork  of  the  Kentucky  River.  Ky.  Geol.  Surv. 
Bull.  4,  1905,  141  pp.  Describes  the  general  geology  and  topography  of  the  area, 
the  occurrence,  character,  thickness,  and  relations  of  the  coal  seams,  givmg 
numerous  sections,  and  the  character  and  composition  of  the  coals. 

FoHS,  F.  J.  Coals  of  the  region  drained  by  the  Quicksand  Creeks  in  Breathitt,  Floyd, 
and  Ivnott  Counties.  Ky.  Geol.  Surv.  Bull.  18,  1912,  79  pp.  Discusses  geology 
of  the  coal  beds  and  presents  analyses  of  coals. 

Glenn,  L.  C.  A  geological  reconnoissance  of  the  Tradewater  River  region,  with 
special  reference  to  the  coal  beds.     Ky.  Geol.  Surv.  Bull.  17,  1912,  75  pp. 


420  ANALYSES   OF    COAL. 

Hodge,  J.  M.  Report  on  the  coals  of  the  three  forks  of  the  Kentucky  River.  Ky. 
GeoL  Surv.  Bull.  11,  1910,  280  pp.     Presents  analyses  and  discusses  the  geology. 

Summary  of  report  on  the  region  drained  by  the  three  forks  of  the  Kentucky 

River.  Ky.  Geol.  Surv.  Rept.  of  Progress  for  1906  and  1907,  1908,  pp.  36-45. 
Includes  an  account  of  the  distribution  and  character  of  the  coal  beds  in  this 
area. 

The  Big  Stone  Gap  coal  field.     Trans.  Am.  Inst.  Min.  Eng.,  vol.  21,  1893, 

pp.  922-938,  1005-1006.  Describes  the  geology  of  the  r.egion,  illustrated  by 
sections  of  Little  and  Big  Black  Mountain  and  the  geologic  position  of  the  different 
coal  beds  with  a  statement  of  the  character  of  the  coal  found  in  each  bed. 

AIacfarlane,  Graham.     The  eastern  coal  region  of  Kentucky'.     Trans.  Am.  Inst. 

Min.  Eng.,  vol.  25,  1896,  pp.  518-532.     Gives  a  section  showing  the  vertical 

distribution  of  the  coal  seams  and  describes  the  general  features  of  the  coal 

measures  of  the  region. 
Miller,  A.  M.     Abstract  of  report  on  the  lower  (or  "conglomerate")  measures  along 

the  western  border  of  the  eastern  coal  field.     Ky.  Geol.  Surv.  Rept.  of  Progress 

for  1906  and  1907,  1908,  pp.  27-35. 

Coals  of  the  lower  measures  along  the  western  border  of  the  eastern  coal  field. 

Ky.  Geol.  Surv.  Bull.  12,  1910,  83  pp. 

Norwood,  C.  J.  Annual  reports  of  the  inspector  of  mines  of  the  State  of  Kentucky 
for  1901  and  1902.     1903.     140  pp.     Coals  of  the  different  districts  described. 

Peter,  Robert.  Chemical  report  of  the  coals,  clays,  mineral  waters,  etc.,  of  Ken- 
tucky.    Ky.  Geol.  Surv.  Bull.  3,  1905,  77  pp. 

MARYLAND. 

Clark,  W.  B.,  and  others.     Report  on  the  coals  of  Maryland.     Md.  Geol.  Siu^. 

special  publication,  vol.  5,  pt.  4,  pp.  221-651. 
Clark,  W.  B.,  and  Mathews,  E.  B.     Maryland  mineral  industries,  1896-1907.     Md. 

Geol.  Surv.,  vol.  8,  1909,  pp.  97-223. 

MICHIGAN. 

Cooper,  W.  F.     Geological  report  on  Bay  County  [Michigan].     Mich.  State  Board  of 

Geol.  Surv.  Ann.  Rept.,  1905,  1906,  pp.  13.5-426. 
Lane,  A.  C.     Coal  of  Michigan:  its  mode  of  occurrence  and  quality.     Mich.  Geol. 

Sur\\,  vol.  8,  pt.  2,  1902,  pp.  1-232. 

Fifth  annual  report  of  the  State  geologist  [Michigan].     Mich.  Geol.  Surv.  Ann. 

Rept.  for  1903,  1905,  342  pp. 

Sixth  annual  report  of  the  State  geologist  [of  Michigan]  for  1904.     Mich.  Geol. 


Surv.  Ann.  Rept.  for  1904,  1905,  pp.  113-168. 

MISSISSIPPI. 
Brown,  C.  S.     Lignite  of  Mississippi.     Miss.  Geol.  Surv.  Bull.  3,  1907,  71  pp. 

MISSOURI. 

Barbour,  E.  H.     Report  on  the  Honey  Creek  coal  mine.     Mo.  Geol.  Siu-v.,  voL  2, 

1907,  pp.  349-364. 
Bush,  B.  F.     The  coal  fields  of  Missouri.     Am.  Inst.  Min.  Eng.  Bull.  1,  1905,  pp. 

16&-179;  Trans.,  vol.  35,  1905,  pp.  903-917. 
Gordon,  C.  H.     A  report  of  the  Be\der  sheet,  including  portions  of  Macon,  Randolph, 

and  Chariton  Counties  [Missouri].    Mo.  Geol.  Surv.,  vol.  9, 1896,  75  pp.    Describes 

the  physiographic  character  of  the  region  and  the  economic  geology  of  the  coal 

beds. 


BIBLIOGRAPHY.  421 

Hinds,  Henry.  The  coal  deposits  of  Missouri.  Mo.  Bureau  Geol.  and  Mines,  vol.  II, 
ser.  2.  1903.  503  pp.  Gives  a  detailed  comprehensive  account  of  the  geologic 
relations  of  the  coal  beds  and  the  character  and  composition  of  the  coal. 

White,  David.  Age  of  the  lower  coals  of  Henry  County,  Missouri.  Geol.  Soc.  Am. 
Bull.,  vol.  8,  1897,  287-304. 

WiNSLOW,  Arthur.  A  preliminary  report  on  the  coal  deposits  of  Missouri.  Mo. 
Geol.  Surv.,  1891,  pp.  19-226.  Describes  the  topographic  and  geologic  features 
of  the  coal-measures  formation,  the  process  of  its  deposition,  the  distribution  and 
character  of  the  contained  coal  beds,  and  the  conditions  of  the  coal  industry. 
Gives  a  description  of  the  coal  seams  now  worked  in  each  county. 

A  report  on  the  Higginsville  sheet,  Lafayette  County  [Missouri].     Mo.  Geol. 

Surv.,  vol.  9,  1896,  99  pp.  Describes  the  physiography  of  the  region,  the  distri- 
bution and  character  of  the  Carboniferous  and  Quaternary  formations,  and  the 
occurrence  and  character  of  the  coal  seams. 

MONTANA. 

RowE,  J.  p.    Montana  coal  and  lignite  deposits.    Mont.  Univ.  Bull.  37  (Geol.  Ser.  2), 

1906,  82  pp. 
Stebinger,  Eugene.     The  coal  fields  of  Montana.     Am.  Inst.  Min.  Eng.  Bull.  81, 

pp.  2329-2359,  September,  1913. 

NEW  MEXICO. 

Sheridan,  J.  E.  Report  of  the  mine  inspector  for  the  Territory  of  New  Mexico  to 
the  Secretary  of  the  Interior  for  the  year  ended  June  30,  1906.  1906.  87  pp. 
Includes  notes  on  the  occurrence  and  character  of  coal  seams  and  chemical 
analyses  of  coals. 

Stevenson,  J.  J.  The  Cerillos  coal  fields  near  Santa  Fe,  New  Mexico.  N.  Y.  Acad. 
Sci.,  Trans.,  vol.  15,  1896,  pp.  105-122.  Describes  the  character  of  the  Cretaceous 
deposits  and  the  occurrence  and  chemical  composition  of  the  coals. 

NEBRASKA. 

Barbour,  E.  H.     Report  of  the  State  geologist.     Nebr.  Geol.  Surv.,  vol.  1,  1903, 

258  pp.     Includes  analyses  of  certain  coals. 
Pepperburg,  R.  V.     Coal  in  Nebraska.     Nebr.  Geol.  Surv.,  vol.  3,  pt.  10,  1910, 

pp.  275-307. 

NORTH  DAKOTA. 

Leonard,  A.  G.,  and  others.  Geology  of  southwestern  North  Dakota,  with  special 
reference  to  the  coal.    N.  Dak  Geol.  Surv.,  5th  Bienn.  Rept.,  1908,  pp.  27-114. 

OKLAHOMA. 

Gould,  C.  N.,  and  others.  Brief  chapters  on  Oklahoma's  minerals.  Okla.  Geol. 
Surv.  Bull.  6,  1910,  pp.  33-95. 

OHIO. 

Bownocker,  J.  A.     Coals  of  the  Monongahela  formation  or  upper  productive  coal 

measures.     Ohio  Geol.  Surv.,  4th  ser..  Bull.  9,  1908,  pp.  9-170. 
Lord,  N.  W.,  and  Somermeier,  E.  E.     Chemical  analyses  and  calorific  tests  of  the 

Clarion,  Lower  Kittanning,  Middle  Kittanning,  and  Upper  Freeport  coals.    Ohio 

Geol.  Surv.,  4th  ser..  Bull.  9,  1908,  pp.  170-339. 
Orton,  Edward.     The  coal  fields  of  Ohio.     Ohio  Geol.  Surv.,  vol.  7,  1893,  pp. 

253-290.     Discusses  the  origin  of  coal  and  describes  the  various  coal  seams  of 

the  Carboniferous  strata  in  Ohio. 


422  ANALYSES    OF    COAL. 

PENNSYLVANIA. 

AsHBURNER,  C.  A.     First  report  of  progress  in  the  antiiracite  district,  southern  field, 

Panther  Creek  basin.     2d  Geol.  Surv.  Pa.  Kept.  AA,  1883,  407  pp. 
BoiLEAU,  J.  W.     Coal  fields  of  southwestern  Pennsylvania,  Washington,  and  Greene 

Counties.     1907.     90  pp. 
Chance,  H.  M.     A  re\dsion  of  the  bituminous  coal  measures  of  Clearfield  County. 

2d  Geol.  Surv.  Pa.  Kept.  H7,  1884,  pp.  XI-XV. 
Hill,  F.  A.     Geologj'  and  mining  in  the  northern  coal  field  of  Pennsylvania.     Trans. 

Am.  Inst.  Min.  Eng.,  vol.  15,  1887,  pp.  699-707. 
Report  on  the  anthracite  region.     Geol.  Surv.  Pa.  Kept,  for  1886,  pt.  3,  1887, 

pp.  919-1329. 
Lesley,  J.  P.     Manual  of  coal  and  its  topography  illustrated  by  original  dra-\vings, 

chiefly  of  facts  in  the  geology  of  the  Appalachian  region  of  the  United  States  of 

North  America.     1856.     224  pp. 
Note  on  clas.«ification  of  coals.     2d  Geol.  Surv.  Pa.  Kept.  MM,  2d  Kept,  of 

progress  in  the  laboratory  of  the  survey  at  Harrisburg,  1879,  pp.  144-157. 
On  the  Broad  Top  coal  basin  in  central  Pennsylvania.     Am.  Assoc.  Proc, 

vol.  10,  pt.  2,  1857,  pp.  78-81. 

The  coal  beds  and  fire  clays  of  the  Wellersburg  basin,  in  Somerset  Coimty, 


Geol.  Surv.  Pa.  Ann.  Kept,  for  1885,  1886,  pp.  227-239. 
Lesquereaux,  Leo.     On  the  character  and  distribution  of  Paleozoic  plants.     Geol. 

Surv.  Pa.  Ann.  Rept.  for  1886,  1887,  pp.  457-522. 
On  the  vegetable  origin  of  coal.     Geol.  Surv.  Pa.  Ann.  Rept.  for  1885,  1886, 

pp.  95-121. 
Platt,  Franklin,  and  Platt,  \V.  G.     Report  of  progress  in  the  Cambria  and  Somerset 

district  of  the  bituminous  coal  fields  of  western  Pennsylvania,  part  1,  Cambria 

2d  Geol.  Surv.  Pa.  Rept.  HH,  1877,  194  pp. 
Report  of  progress  in  the  Cambria  and  Somerset  district  of  the  bituminous 

coal  fields  of  western  Pennsylvania.     2d  Geol.  Surv.  Pa.  Rept.  HHH,   1877, 

348  pp. 
Rogers,  H.  D.     The  geology  of  Pennsylvania,     ^'ol.  1,  586  pp.;  vol.  2,  1045  pp. 

1858. 
Stevenson,  J.  J.     Report  of  progress  in  the  Greene  and  Washington  district  of  the 

bituminous  coal  fields  of  western  Pennsylvania.     2d  Geol.  Surv.  Pa.  Rept.  K 

for  1875,  1876,  419  pp. 
White,  I.  C.     Geology  of  Lawrence  County.     2d  Geol.  Surv.  Pa.  Rept.  QQ,  1879, 

pp.  1-213. 
Geology  of  Susquehanna  River  region  in  the  six  counties  of  Wyoming,  Lack- 
awanna, Luzerne,  Columbia,  Montoiu",  and  Northumberland.     2d  Geol.   Surv. 

Pa.  Rept.  G7,  1883,  464  pp. 
Report  of  the  progress  of  the  second  geological  survey  of  Pennsylvania  in 

parts  of  Beaver,  Allegheny,  and  Butler  Counties  lying  north  of  the  Ohio  River. 

2d  Geol.  Surv.  Pa.  Rept.  Q  for  1875,  1878,  pp.  1-273. 
Special  report  on  the  correlation  of  the  coal  measures  in  western  Pennsyl- 
vania and  eastern  Ohio.     2d  Geol.  Surv.  Pa.  Rept.  QQ,  1879,  pp.  215-303. 
■ Stratigraphy  of  the  bituminous  coal  fields  of  Pennsylvania,  Ohio,  and  West 

Virginia.     U.  S.  Geol.  Surv.  Bull.  65,  1891,  212  pp. 
The  geology  of  Mercer  County.     2d  Geol.  Surv.  Pa.  Rept.  QQQ,  1880,  233  pp. 


RHODE  ISLAND. 

Brown,  C.  W.  PreUminary  report  of  the  natural  resources  survey  of  Rhode  Island. 
R.  I.  Bureau  Industrial  Statistics,  Ann.  Rept.  for  1909,  pt.  3,  1910,  pp.  59-128. 
Includes  an  account  of  the  coal  deposits. 


BIBLIOGRAPHY.  423 

TENNESSEE. 

Ashley,  G.  H.     The  Teunessee  coal  field.     Resources  of  Tennessee,  vol.  1,  October, 

1911,  pp.  188-202. 
Glenn,  L.  C.     The  general  features  of  the  Tennessee  coal  field  north  of  the  Tennessee 

Central  Railroad.     Tennessee  State  Geol.  Survey,  Resources  of  Tennessee,  vol.  3, 

No.  1,  January,  1913,  pp.  4-25.     (Also  published  in  Bulletin  2-B.) 
Nelson,  W.  A.     The  Tennessee  coal  field  south  of  the  Tennessee  Central  Raihoad. 

Tennessee  State  Geol.  Survey,  Resources  of  Tennessee,  vol.  3,  No.  1,  January, 

1913,  pp.  26-49.     (Also  published  in  Bulletin  2-B.) 
Phalen,  W.  C.     Preliminary  report  of  the  coal  resources  of  the  Pikeville  special 

quadrangle  of  eastern  Tennessee.     Resources  of  Tennessee,  vol.  1,  September, 

1911,  pp.  117-162. 

TEXAS.  .. 

AsHBURNER,  C.  A.     Brazos  coal  field,  Texas.     Trans.  Am.  Inst.  Min.  Eng.,  vol.  9, 

1881,  pp.  495-506. 
Drake,  N.  F.     Report  on  the  Colorado  coal  field  of  Texas.     Tex.  Geol.  Surv.  4th 

Ami.  Rept.,  1893,  pp.  357-446. 
Dumble,  E.  T.     Report  on  the  brown  coal  and  lignite  of  Texas.     Tex.  Geol.  Surv. 

1892,  pp.  17-243.     Describes  the  origin,  formation,  and  characters  of  brown  coal, 

the  geology  of  the  Texas  deposits,  and  the  occurrence  and  composition  of  the 

Tertiary  brown  coals  in  the  different  States,  and  compares  them  with  European 

brown  coals. 
Phillips,  W.  B.     Coal,  lignite,  and  asphalt  rocks  [Texas].     Tex.  Univ.  Mineral  Surv. 

Bull.  3,  1902,  pp.  137. 
The  coal,  lignite,  and  asphalt  rocks  of  Texas.     Western  Soc.  Engrs.  Jour., 

vol.  9,  1904,  pp.  571-592. 
Phillips,  W.  B.,  and  Worrell,  S.  H.     The  composition  of  Texas  coals  and  lignites. 

Tex.  Univ.  Bull.,  Sci.  Ser.  No.  19,  1911,  pp.  5-57. 
Simonds,  F.  W.     The  minerals  and  mineral  localities  of  Texas.     Tex.  Univ.  Min. 

Surv.  Bull.  5,  1902,  pp.  3-95. 
Udden,  J.  A.     A  sketch  of  the  geology  of  the  Chisos  country,  Brewster  County,  Texas. 

Univ.  of  Texas  Bull.  93,  Apr.  15,  1907,  101  pp. 

UTAH. 

Harrington,  D.  Coal  mining  at  Sunnyside,  Utah.  Colo.  Sch.  Mines  Bull.,  vol.  1^ 
1901,  pp.  227-235.  Describes  the  general  geology,  the  occurrence  of  the  coal  in 
the  Laramie  group,  and  the  mining  operations. 

VIRGINIA. 

Bache,  Franklin.  Coal  sections  developed  by  recent  operations  in  Wise  County, 
Virginia.  Trans.  Am.  Inst.  Min.  Eng.,  vol.  24,  1895,  pp.  70-80.  Describes  the 
coal  developments  and  gives  sections  from  various  parts  of  the  coal  area  of  the 
country. 

Boyd,  C.  R.  Correlation  in  the  coal  rocks  west  of  Pocahontas,  Flat  Top,  Virginia. 
Trans.  Am.  Inst.  Min.  Eng.,  vol.  24,  1895,  pp.  254—257.  Remarks  on  the  occur- 
rence of  a  conglomerate  overlying  the  coal  in  this  region  and  its  bearing  on  the 
correlation  of  the  coals. 

Hodge,  J.  M.  The  Big  Stone  Gap  coal  field.  Trans.  Am.  Inst.  Min.  Eng.,  vol.  21, 
pp.  922-938  and  100.5-1006. 

Lesley,  J.  P.  The  geological  structure  of  Tazewell,  Russell,  and  Wise  Counties  in 
Virginia.     Am.  Phil.  Soc.  Proc,  vol.  12,  1873,  pp.  489-513. 

Watson,  T.  L.  Mineral  resources  of  Virginia.  Va.  Jamestown  Exposition  Commis- 
sion, Lynchburg,  1907,  618  pp.      Includes  analyses  of  coals. 

47664°— Bull.  85—14 28 


424  ANALYSES    OF    COAL. 

WASHINGTON. 

Evans,  G.  W.  The  coal  fields  of  King  County.  Wash.  Geol.  Surv.  Bull.  3,  1912, 
247  pp. 

Landes,  Henry.  The  coal  deposita  of  Washington.  Wash.  Geol.  Surv.  Ann.  Rept. 
for  1901,  vol.  1,  1902,  pp.  257-281. 

Landes,  Henry,  and  Ruddy,  C.  A.  Coal  deposita  of  Washington.  Wash.  Geol. 
Surv.  Ann.  Rept.  for  1902,  vol.  2,  1903,  pp.  165-277.  Describes  character,  geo- 
graphic distribution,  and  geologic  relations  of  the  Washington  coal  beds,  the 
occurrence,  thickness,  and  value  of  the  coal  seams,  and  the  constitution  and 
value  of  the  coals. 

WEST  VIRGINIA. 

Grimsley,  G.  p.  Report  on  the  geology  of  the  Panhandle  counties  of  West  Virginia. 
*W.  Va.  County  Repts.  and  Maps:  Ohio,  Brooke,  and  Hancock  Counties,  1907, 

378  pp. 
Griswold,  W.  T.    The  coals  of  the  Steubenville  quadrangle  in  West  Virginia.    W.  Va. 

Geol.  Surv.  County  Repts.  and  Maps:  Ohio,  Brooke,  and  Hancock  Counties,  1907, 

pp.  224-237. 
Hennen,  R.  V.     Marshall,  Wetzel,  and  Tyler  Counties  [W.  Va.].     W.  Va.  Geol.  Surv. 

County  Repts.,  1909,  654  pp.     Describes  the  area  mentioned  and  the  mineral 

resources,  including  coal. 

Wirt,  Roane,  and  Calhoun  Counties.     W.  Va.  Geol.  Surv.,  1911,  573  pp. 

Hennen,  R.  V.,  and  Reger,  D.  B.  [Report  on  the  history  and  physiography,  geol- 
ogy, and  mineral  resources  of]  Marion, Monongalia,  and  Taylor  Counties.  W.  Va. 
Geol.  Surv.,  1913,  844  pp. 

Krebs,  C.  E.,  and  Teets,  D.  D.,  Jr.  Cabell,  Wayne,  and  Lincoln  Counties  ]W.  Va.]. 
W.  Va.  Geol.  Surv.,  County  Repts.,   1913,  483  pp. 

Ramsay,  G.  S.  The  northeastern  bituminous  coal  measures  of  the  Appalachian  Sys- 
tem.    Trans.  Am.  Inst.  Min.  Eng.,  vol.,  25,  1896,  pp.  76-83. 

Robinson,  Neil.  The  Kanawha  and  New  River  coal  fields  of  West  Virginia,  U.  S.  A., 
1904,  23  pp.  Includes  notes  on  the  occurrence,  geologic  relations,  composition, 
fuel  values,  and  production  of  coal. 

Weeks,  J.  D.  The  Elk  Garden  and  Upper  Potomac  coal  fields  of  West  Virginia. 
Trans.  Am.  Inst.  Min.  Eng.,  vol.  24,  1895,  pp.  351-364.  Gives  a  general  descrip- 
tion of  the  region  and  tables  of  chemical  analyses  of  the  coal  and  of  coal  production. 

White,  I.  C.     Levels.     Coal  analyses.     W.  Va.  Geol.  Surv.  Bull.  2,  1910,  385  pp. 

Shortage  of  coal  in  the  northern  Appalachian  coal  field.  Geol.  Soc.  of  Amer- 
ica Bull.,  vol.  20,  1909,  pp.  333-340.  Discusses  the  distribution  of  workable 
beds,  the  method  of  deposition  of  the  coal,  and  the  duration  of  the  field  under 
present  methods  of  mining  and  use. 

Supplementary'  coal  report.     W.  Va.  Geol.  Surv.,  vol.  2  (A),  1908,  720  pp. 

A  detailed  account  of  the  distribution,  geologic  relations,  and  economic  value  of 
the  coal  beds  of  West  Virginia. 

The  Appalachian  coal  field  [West  Virginia].     W.  Va.  Geol.  Surv.,  vol.  2,  1903, 

pp.  81-716.  Gives  a  detailed  account  of  the  Carboniferous  system  in  West  Vir- 
ginia, including  geologic  sections,  the  extent,  character,  and  geologic  position  of 
the  various  formations,  and  the  character,  occurrence,  constitution,  and  fuel 
value  of  the  coals. 

WYOMING. 

Knight,  W.  C.     Coal  fields  of  southern  Uinta  County,  Wyo.     Abstract:  Geol.  Soc. 

Am.  Bull.,  vol.  13,  1903,  pp.  542-544.     Describes  briefly  the  Cretaceous  strata 

of  the  region  and  gives  chemical  analyses  of  the  coals. 
Trumbull,  L.  W.     A  preliminary  report  upon  the  coal  resources  of  Wyoming.     Wyo. 

Univ.  School  of  Mines  Bull.  7,  1905,  19  pp. 


PUBLICATIONS  ON  FUEL  TECHNOLOGY. 

Limited  editions  of  the  following  publications  of  the  Bureau  of 
Mines  are  temporarily  available  for  free  distribution.  Requests  for 
all  pubhcations  can  not  be  granted,  and  apphcants  should  limit 
their  selection  to  pubhcations  that  may  be  of  especial  interest  to 
them.  Requests  for  publications  should  be  addressed  to  the  Director, 
Bureau  of  Mnes,  Washington,  D.  C. 

Bulletin  1.  The  volatile  matter  of  coal,  by  H.  C.  Porter  and  F.  K.  Ovitz.  1910. 
56  pp.,  1  pi.,  9  figs. 

Bulletin  2.  North  Dakota  lignite  as  a  fuel  for  power-plant  boilers,  by  D.  T.  Randall 
and  Henry  Kreisinger.     1910.     42  pp.,  1  pi.,  7  figs. 

Bulletin  3.  The  coke  industry  of  the  United  States  as  related  to  the  foundry,  by 
Richard  Moldenke.     1910.     32  pp. 

Bulletin  4.  Features  of  producer-gas  power-plant  development  in  Europe,  by 
R.  H.  Fernald.     1910.     27  pp.,  4  pis.,  7  figs. 

Bulletin  5.  Washing  and  coking  tests  of  coal  at  Denver,  Colo.,  July  1,  1908,  to 
June  30,  1909,  by  A.  W.  Belden,  G.  R.  Delamater,  J.  W.  Groves,  and  K.  M.  Way. 
1910.     62  pp.,  1  fig. 

Bulletin  6.  Coals  available  for  the  manufacture  of  illuminating  gas,  by  A.  H.  White 
and  Perry  Barker,  compiled  and  revised  by  H.  M.  Wilson.  1911.  77  pp.,  4  pis., 
12  figs. 

Bulletin  7.  Essential  factors  in  the  formation  of  producer  gas,  by  J.  K.  Clement, 
L.  H.  Adams,  and  C.  N.  Haskins.     1911.     58  pp.,  1  pi.,  16  figs. 

Bulletin  8.  The  flow  of  heat  through  furnace  walls,  by  W.  T.  Ray  and  Henry 
Kreisinger.     1911.     32  pp.,  19  figs. 

Bulletin  12.  Apparatus  and  methods  for  the  sampling  and  analysis  of  furnace 
gases,  by  J.  C.  W.  Frazer  and  E.  J.  Hoffman.     1911.     22  pp.,  6  figs. 

Bulletin  13.  Resum6  of  producer-gas  investigations,  October  1,  1904,  to  June  30, 
1910,  by  R.  H.  Fernald  and  C.  D.  Smith.     1911.     393  pp.,  12  pis.,  250  figs. 

Bulletin  14.  Briquetting  tests  of  Ugnite  at  Pittsburgh,  Pa.,  1908-9;  with  a  chapter 
on  sulphite-pitch  binder,  by  C.  L.  Wright.     1911.     64  pp.,  11  pis.,  4  figs. 

Bulletin  16.  The  uses  of  peat  for  fuel  and  other  purposes,  by  C.  A.  Davis.  1911. 
214  pp.,  1  pi.,  1  fig. 

Bulletin  18.  The  transmission  of  heat  into  steam  boilers,  by  Henry  Kreisinger  and 
W.  T.  Ray.     1912.     180  pp.,  78  figs. 

Bulletin  19.  Physical  and  chemical  properties  of  the  petroleums  of  the  San  Joaquin 
Valley,  Cal.,  by  I.  C.  Allen  and  W.  A.  Jacobs,  with  a  chapter  on  analyses  of  natural 
gas  from  the  southern  California  oil  fields,  by  G.  A.  Burrell.  1911.  60  pp.,  2  pis., 
10  figs. 

Bulletin  23.  Steaming  tests  of  coals  and  related  investigations,  September  1,  1904, 
to  December  31,  1908,  by  L.  P.  Breckenridge,  Henry  Kreisinger,  and  W.  T.  Ray. 
1912.     380  pp.,  2  pis.,  94  figs. 

Bulletin  24.  Binders  for  coal  briquets,  by  J.  E.  Mills.  56  pp.,  1  fig.  Reprint 
of  United  States  Geological  Survey  Bulletin  343. 

Bulletin  27.  Tests  of  coal  and  briquets  as  fuel  for  house-heating  boilers,  by  D.  T. 
Randall.  44  pp.,  3  pis.,  2  figs.  Reprint  of  United  States  Geological  Survey  Bulletin 
366. 

425 


426  ANALYSES   OF    COAL. 

Bulletin  28.  Experimental  work  conducted  in  the  chemical  laboratory  of  the 
United  States  fuel-testing  plant  at  St.  Louis,  Mo.,  January  1,  1905,  to  July  31,  1906, 
by  N.  W.  Lord.     51  pp.     Reprint  of  United  States  Geological  Survey  Bulletin  323. 

Bulletin  29.  The  effect  of  oxygen  in  coal,  by  David  WTiite.  80  pp.,  3  pis.  Re- 
print of  United  States  Geological  Survey  Bulletin  382. 

Bulletin  30.  Briquetting  tests  at  the  United  States  fuel-testing  plant  at  Norfolk, 
Va.,  1907-8,  by  C.  L.  Wright.  41  pp.,  9  pis.  Reprint  of  United  States  Geological 
Survey  Bulletin  385. 

Bulletin  31.  Incidental  problems  in  gas-producer  tests,  by  R.  H.  Femald,  C.  D. 
Smith,  J.  K.  Clement,  and  H.  A.  Grine.  29  pp.,  8  figs.  Reprint  of  United  States 
Geological  Sm'vey  Bulletin  393. 

Bulletin  32.  Commercial  deductions  from  comparisons  of  gasoline  and  alcohol  tests 
of  internal-combustion  engines,  by  R.  M.  Strong.  38  pp.  Reprint  of  United  States 
Geological  Survey  Bulletin  392. 

Bulletin  33.  Comparative  tests  of  run-of-mine  and  briquetted  coal  on  the  torpedo 
boat  Biddle,  by  AV.  T.  Ray  and  Henry  ICreisinger.  50  pp.,  10  figs.  Reprint  of  United 
States  Greological  Survey  Bulletin  403. 

Bulletin  34.  Tests  of  run-of-mine  and  briquetted  coal  in  a  locomotive  boiler,  by 
W.  T.  Ray  and  Henry  Kreisinger.  33  pp.,  9  figs.  Reprint  of  United  States  Geological 
Survey  Bulletin  412. 

Bulletin  35.  The  utilization  of  fuel  in  locomotive  practice,  by  W.  F.  M.  Goss. 
29  pp.,  8  figs.     Reprint  of  United  States  Geological  Survey  Bulletin  402. 

Bulletin  36.  Alaskan  coal  problems,  by  W.  L.  Fisher.     1911.     32  pp.,  1  pi. 

Bulletin  37.  Comparative  tests  of  run-of-mine  and  briquetted  coal  on  locomotives, 
including  torpedo-boat  tests,  and  some  foreign  specifications  for  briquetted  fuel,  by 
W.  F.  M.  Goss.  58  pp.,  4  pis.,  35  figs.  Reprint  of  United  States  Geological  Survey 
Bulletin  363. 

Bulletin  39.  The  smoke  problem  at  boiler  plants,  a  preliminary  report,  by  D.  T. 
Randall.  31  pp.  Reprint  of  United  States  Geological  Survey  Bulletin  834,  revised 
by  S.  B.  Flagg. 

Bulletin  40.  The  smokeless  combustion  of  coal  in  boiler  furnaces,  with  a  chapter 
on  central  heating  plants,  by  D.  T.  Randall  and  H.  W.  Weeks.  188  pp.,  40  figs. 
Reprint  of  United  States  Geological  Survey  Bulletin  373,  revised  by  Henry  Kreisinger. 

Bulletin  41.  Government  coal  purchases  under  specifications,  with  analyses  for 
the  fiscal  year  1909-10,  by  G.  S.  Pope,  with  a  chapter  on  the  fuel-inspection  laboratory 
of  the  Bureau  of  Mines,  by  J.  D.  Davis.     1913.     97  pp.,  3  pis. 

Bulletin  43.  Comparative  fuel  values  of  gasoline  and  denatured  alcohol  in  internal- 
combustion  engines,  by  R.  M.  Strong  and  Lauson  Stone.     1912.     243  pp.,  3  pis.,  32  figs. 

Bulletin  49.  City  smoke  ordinances  and  smoke  abatement,  by  S.  B.  Flagg.  1912. 
55  pp. 

Bulletin  54.  Foundry  cupola  gases  and  temperatures,  by  A.  W.  Belden.  1913. 
29  pp.,  3  pis.,  16  figs. 

Bulletin  55.  The  commercial  trend  of  the  producer-gas  power  plant  in  the  United 
States,  by  R.  H.  Femald.     1913.     93  pp.,  1  pi.,  4  figs. 

Bulletin  58.  Fuel-briquetting  investigations,  July,  1904,  to  July,  1912,  by  C.  L. 
Wright.     1913.     277  pp.,  21  pis.,  3  figs. 

Bulletin  63.  SampHng  coal  deliveries,  and  types  of  Government  specifications  for 
the  purchase  of  coal,  by  G.  S.  Pope.     1913.     68  pp.,  4  pis.,  3  figs. 

Technical  Paper  1.  The  sampling  of  coal  in  the  mine,  by  J.  A.  Holmes.  1911. 
18  pp.,  1  fig. 

Technical  Paper  2.  The  escape  of  gas  from  coal,  by  E.  C.  Porter  and  F.  K.  Ovitz. 
1911.     14  pp.,  1  fig. 

Technical  Paper  3.  Specifications  for  the  purchase  of  fuel  oil  for  the  Government, 
with  directions  for  sampling  oil  and  natural  gas,  by  I.  C.  Allen.     1911.     13  pp. 


PUBLICATIONS  ON   FUEL  TECHNOLOGY.  427 

Technical  Paper  5.  The  constituents  of  coal  soluble  in  phenol,  by  J.  0.  W.  Frazer 
and  E.  J.  Hoffman.     1912.     20  pp.,  1  pi. 

Technical  Paper  8.  Methods  of  analyzing  coal  and  coke,  by  F.  M.  Stanton  and 
A.  C.  Fieldner.     1913.     42  pp.,  12  figs. 

Technical  Paper  10.  Liquefied  products  from  natural  gas;  their  properties  and 
uses,  by  I.  C.  Allen  and  G.  A.  Burrell.     1912.     23  pp. 

Technical  Paper  16.  Deterioration  and  spontaneous  combustion  of  coal  in  storage, 
a  preliminary  report,  by  H.  C.  Porter  and  F.  K.  Ovitz.     1912.     14  pp. 

Technical  Paper  20.  The  slagging  type  of  gas  producer,  with  a  brief  report  of 
preliminary  tests,  by  C.  D.  Smith.     1912.     14  pp.,  1  pi. 

Technical  Paper  25.  Methods  for  the  determination  of  water  in  petroleum  and 
its  products,  by  I.  C.  Allen  and  W.  A.  Jacobs.     1912.     13  pp.,  2  figs. 

Technical  Paper  26.  Methods  of  determining  the  sulphur  content  of  fuels,  espe- 
cially petroleum  products,  by  I.  C.  Allen  and  I.  W.  Robertson.     1912.     13  pp.,  1  fig. 

Technical  Paper  31.  Apparatus  for  the  exact  analysis  of  flue  gas,  by  G.  A.  Burrell 
and  F.  M.  Seibert.     1913.     12  pp.,  1  fig. 

Technical  Paper  37.  Heavy  oil  as  fuel  for  internal  combustion  engines,  by  I.  C. 
Allen.     1913.     36  pp. 

Technical  Paper  49.  The  flash  point  of  oils;  methods  and  apparatus  for  its  deter- 
mination, by  I.  C.  Allen  and  A.  S.  Crossfield.     1913.     31  pp.,  2  figs. 

Technical  Paper  55.  The  production  and  use  of  brown  coal  in  the  vicinity  of 
Cologne,  Germany,  by  C.  A.  Davis.     1913.     15  pp. 

Technical  Paper  57.  A  preliminary  report  on  the  utilization  of  oil  and  natural 
gas  in  Wyoming,  by  W.  R.  Calvert,  with  a  discussion  of  the  suitability  of  natural  gas 
for  making  gasoline,  by  G.  A.  Burrell.     1913.     23  pp. 

Technical  Paper  72.  Problems  of  the  petroleum  industry;  results  of  conferences 
at  Pittsburgh,  Pa.,  August  1  and  September  10,  1913,  by  I.  C.  Allen.     1914.     20  pp. 

Technical  Paper  74.  Physical  and  chemical  properties  of  the  petroleums  of 
California,  by  I.  C.  Allen,  W.  A.  Jacobs,  A.  S.  Crossfield,  and  R.  R.  Mathews.  1914, 
38  pp. 


INDEX. 


This  index  gives  the  names  of  places  at  or  near  which  the  samples  of  coal  mentioned 
in  tliis  bulletin  were  collected.  In  addition,  it  gives  the  names  of  many  coal  beds, 
including  names  of  geological  significance  as  well  as  some  that  are  merely  local,  and 
the  names  of  most  of  the  mines. 

Attention  is  called  to  the  fact  that  many  beds  opened  by  prospect  pits,  country 
banks,  or  even  mines,  especially  beds  in  the  Rocky  Mountain  province,  have  no 
names,  even  local  ones.  Moreover,  such  local  names  as  "A,"  "B,"  "1,"  "2," 
"Upper,"  "Lower,"  have  been  omitted  in  the  case  of  beds  that  have  not  been  corre- 
lated with  other  beds  similarly  designated  in  the  same. State,  the  piirpose  in  omitting 
such  names  being  to  reduce  the  length  of  the  index  and  to  avoid  the  confusion  that 
would  result  from  applying  the  same  designation  to  different  beds.  Mines  that  in  the 
text  have  no  other  title  than  a  number,  as  "Mine  No.  1,"  are  not  included,  for  the 


same  reasons. 
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Abemant,  Ala.,  coal  from  near,  analysis  of. . .       19 

description  of 150, 151 

Abemant  mine  (Ala.).    See  Abemant,  Ala. 
Acme,  Wyo.,  coal  from  near,  analysis  of 139 

description  of 403, 404, 405 

Acme  No.  1  and  No.  2  mines  (Wyo.).    See 

Acme,  Wyo. 
Acosta,  Pa.,  coal  from  near,  analysis  of 93, 94 

description  of 304, 305 

Adamson,  Okla. ,  coal  from  near,  analysis  of. .       64 

description  of 252,253 

Albuquerque,  N.  Mex.,  coal  from  near,  analy- 
sis of 57 

description  of 235 

Alderson,  Okla.,  coal  from  near,  analysis  of. .       65 

description  of 253, 254 

Alderson  No.  5  and  No.  38  mines  (Okla.).   See 

Alderson,  Okla. 
Algoma,  W.  Va. ,  coal  from  near,  analysis  of.  114, 115 

description  of 352, 353 

Allen  bed,  Colo.,  coal  from,  analysis  of 25 

description  of 168, 169 

Allison  prospect  (Mont.),  coal  from,  analy- 
sis of 55 

description  of 229 

Allport  mine  (Pa.),  coal  from,  analysis  of —       69 

description  of 261-263 

Amor,  N.  Dak.,  coal  from  near,  analysis  of...       59 

description  of 242, 243 

Amsterdam,  Mo.,  coal  from  near,  analysis  of. .  42, 43 

description  of 209 

Amsterdam,  Ohio,  coal  from  near,  analysis  of.       61 

description  of 246, 247 

Amsterdam  mine  (Ohio).    See  Amsterdam, 

Ohio. 
Anderson  bed,  Oreg.,  coal  from,  analysis  of..  66,67 

description  of 255, 256, 257 

sections  of 256,257 

Anderson  mine  (Mo.),  coal  from,  analysis  of. .       49 

description  of 218,219 
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Angel  bed.  Term.,  coal  from,  analysis  of 101 

description  of 320 

Antelope,  Mont.,  coal  from  near,  analysis  of. .        55 

description  of 230 

Antelope  No.  3  mine  (Wyo.),  coal  from,  analy- 
sis of 146 

description  of 415,416 

Antelope  No.  4  mine  (Wyo.),  coal  from,  analy- 
sis of 146 

description  of 415, 416 

Anthracite  No.  4  mine  (N.  Mex.),  coal  from, 

analysis  of 59 

description  of 240 

Anthracite  Ridge,  Alaska,  coal  from,  analy- 
sis of 22 

description  of 156, 157 

Ashford,  Wash.,  coal  from  near,  analysis  of. .      108 

description  of 341 

Astrope  mine  (Mont.),  coal  from,  analysis  of. .       56 

description  of 232 

A veUa,  Pa. ,  coal  from  near,  analysis  of 97 

description  of 311,312 

Avoca,  N.  Dak.,  coal  from  near,  analysis  of. .       60 

description  of 244 

Axial,  Colo.,  coal  from  near,  analysis  of 33 

description  of 185, 186 

B. 

B  bed.  Pa.,  coal  from,  analysis  of 69 

71,72,73,74,75,76,78,79,80,81,82,' 

83,  84,  85,  86,  87,  88,  89,  90,  91,  95 

description  of.  263, 266, 267, 208, 269, 270,271, 

272, 273, 276, 277, 278, 279, 280, 282, 283 , 

284, 28.5, 286, 287, 288, 289, 290, 291, 292, 

293, 294, 295, 296, 297, 298, 299, 300, 307 

sections  o 263, 266, 267, 

268, 269, 270, 271, 273, 276, 278, 
279, 280, 2S2, 283, 284, 285, 286, 
287, 288, 289, 290, 291, 292, 294, 
295, 296, 297, 298, 299, 300, 307 

429 
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Bainville,  Mont.,  coal  from  near,  analysis  of. .        55 

description  of 230, 231 

Baird,  Pa.,  coal  from  near,  analysis  of 97, 98 

description  of 312 

Bannermine  (Ala.),  coal  from,  analysis  of 1" 

description  of 147 

Bamesboro,  Pa.,  coal    from    near,    analysis 

of 69, 70, 71 

description  of 261, 262, 263, 264, 26.5, 266 

Barrett  Creek,  Alaska,  coal  from  near,  analy- 
sis of 19 

description  of 151,152 

Battle  Era  mine  (Colo.),  coal  from,  analy- 
sis of 33 

description  of 185 

Bear  Creek,  Mont.,  coal  from  near,  analysis 

of 52.53 

description  of 222,223,224 

Beaverdale,  Pa.,  coal  from  near,  analysis  of. .        71 

description  of 266,267 

Beekley  bed,  W.  Va.,  coal  from,  analysis  of..     127, 
128,129,130,131 

description  of 378, 

379,380,381,382,383,384,385,386 

sections  of 378, 379, 380, 381, 382, 383, 384, 3&) 

Belgon  mine  (Mont.),  coal  from,  analysis  of. .       56 

description  of 232,233 

Belle  Valley,  Ohio,  coal  from  near,  analysis  of.       63 

description  of 251 

Belleville    N    bed,    111.,   coal    from,   analy- 
sis of 36,37 

description  of 196, 197, 198 

sections  of 197, 198 

See  No.  0  bed.  111. 
Belmont  No.  1  mine  (Pa.),  coal  from,  analy- 
sis of 93, 94 

description  of 304,305 

Belshe  mine  (Wyo.),  coal  from,  analysis  of...      133 

description  of 390,391 

Bennett,  Colo.,  coal  from  near,  analysis  of. . .        23 

description  of 163 

Bens  Creek,  Pa.,  coal  from  near,  analysis  of. .        72 

description  of 267,268 

Bens  Creek  No.   1   mine  (Pa.),  coal  from, 

analysis  of 72 

description  of 267 

Bergholz,  Ohio,  coal  from  near,  analysis  of. . .        61 

description  of 247 

Berlin,  Pa.,  coal  from  near,  analysis  of 94 

description  of 305 

Berwind  bed,  Colo.,  coal  from,  analysis  of 29,32 

description  of 178, 179, 183, 184 

sections  of 178, 183 

Bevier  bed,  Kans.,  coal  from,  analysis  of. 38,39 

description  of 202,203 

Bevier  bed.  Mo.,  coal  from,  analysis  of 45,50 

description  of. 207,211,212,219,220 

Bevier  mine  ( Ky. ),  coal  from,  analysis  of 40 

description  of 205, 206 

Big  bed,  Ala.,  coal  from,  analysis  of 17 

description  of 147 

sections  of 147 

Big  Bend  No.  1  mine  (Pa.),  coal  from,  analy- 
sis of 82 

description  of 282, 283 


Big  Bend  No.  6  mine  (Pa.),  coal  from,  analy- 
sis of 82,83 

description  of 283 

Big  Four,  W.  Va.,  coal  from  near,  analysis  of.      115 

description  of 353,354 

Bighorn,  Mont.,  coal  from  near,  analysis  of. .       55 

description  of 228 

Big  Horn  mine  (Wyo.),  coal  from,  analysis 

of 134, 135, 136 

description  of 394,395 

Big  Sandy,  Mont.,  coal  from  near,  analysis  of.       54 

description  of 224,225 

Big  Stick  mine  ( W.  Va.),coal  from,  analysis  of     127 

description  of 378,379 

Black  Diamond   mine,  coal   from,  analysis 

of (Colo.)  35,  (Wyo.)  139 

description  of (Colo.)  192,  (Wyo.)  401 

Blackrock,  N.  Mex.,  coal  from  near,  analysis 

of 59 

description  of 40 

Blacksmith  mine  (N.  Mex.),  coal  from,  analy- 
sis of 59 

description  of 241 

Blair  mine  (Mont.),  coal  from,  analysis  of.. . .       55 

description  of 229,230 

Blossburg,  N.  Mex.,  coal  from  near,  analysis 

of 57 

description  of 236 

Blue  Bell  mine  (Utah),  coal  from,  analysis  of.      105 

description  of 330 

Blue  Jay  No.  4  mine  (W.  Va.),  coal  from, 

analysis  of 128 

description  of 379,380 

Boardman,  Pa.,  coal  from  near,  analysis  of. .  85,86 

description  of 289 

Bolen-Damall  No.  4  mine  (Okla.),  coal  from, 

analysis  of 65 

description  of 254 

Boiling  mine  (Va.),  coal  from,  analysis  of ...      107 

description  of 335 

Bowie,  Colo.,  coal  from  near,  analysis  of 24 

description  of 164, 165 

Braxton,  W.  Va.,  coal  from  near,  analysis  of.      110 

description  of 344 

Bra.xton    mine    (W.    Va.).     See    Braxton, 

W.  Va. 
Briceville,  Tenn.,  coal  from  near,  analysis  of.      101 

description  of 319 

Brilliant,  Ohio,  coal  from  near,  analysis  of. . .        62 

description  of 248 

Brisbin,  Pa.,  coal  from  near,  analysis  of 86 

description  of 289, 290 

Broken  Arrow  bed,  Ala.,  coal  from,  analysis  of       18 

description  of 150 

section  of 150 

Brookfleld,  Mo.,  coal  from  near,  analysis  of..  48,49 

description  of 217 

Brown  mine  (W.  Va.),  coal  from,  analysis 

of 113 

description  of 350, 351 

Bro%vn  No.  1  mine  (Mo.),  coal  from,  analysis  of       51 

description  of 221 

Brown  Bear  mine  (Idaho),  coal  from,  analysis 

of 36 

description  of 195, 196 
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Browning,  Mont.,  coal  from  near,  analysis  of.       55 

description  of 229 

Browning  mine  (Utah),  coal  from,  analysis  of.      104 

description  of 326 

Bruceton,  Pa.,  coal  from  near,  analysis  of 67 

description  of 257, 258 

Bruegger  mine,  coal  from,  analysis  of (Mont.)  56, 

(N.  Dak.)  60 

description  of. .  (Mont.)  231,  (N.  Dak.)  244 
Biichannon  prospect  (Wash.),  coal  from,  anal- 
ysis of 107 

description  of 337 

Bueher  mine  ( Pa.),  coal  from,  analysis  of 86 

description  of 290, 291 

Buffalo,  S.  Dak.,  coal  from  near,  analysis  of. .      100 

description  of 310, 317 

Buffalo  mine  (W.  Va.),  coal  from,  analysis  of.      114 

description  of 351 

Buffalo,  Wyo. ,  coal  from  near,  analysis  of 137 

description  of 397, 398 

Bnsby  No.  5  mine  (Okla.),  coal  from,  analysis 

of 65,66 

description  of 254, 255 

Butterfield  mine  (Mont.),  coal  from,  analysis 

of .56 

description  of 231 

C. 

C  bed,  Pa.,  coal  from,  analysis  of 75,77,87,88 

description  of 272, 275, 292, 293 

sections  of 292, 293 

C'bed,  Pa.,  coal  from,  analysis  of 77, 79 

80,93,94,95,96,97 

description  of 275, 277 

278, 279, 304, 305, 306, 307, 308, 309, 310, 311 

sections  of 272, 275 

277, 278, 279, 293, 304, 308, 310, 311 
Cabbage  Run  mine  (Ohio),  coal  from,  analysis 

of 62 

description  of 249 

Gainesville,  Mo.,  coal  from  near,  analysis  of. .        45 

description  of 212, 213 

Gainesville  bed,  Mo.    See  Gainesville,  Mo. 
Gainesville  mine  (Mo.).    See  GainesvUle,  Mo. 

Calhan,  Golo.,  coal  from  near,  analysis  of 24 

description  of 165 

Galhoun,  Mo.,  coal  from  near,  analysis  of 40 

description  of 213 

Gambria,  Wyo.,  coal  from  near,  analysis  of. . .      146 

description  of 415, 416 

Cambria  No.  3  mine  (Pa.),  coal  from,  analysis 

of 68, 69 

description  of 260, 261 

Cameron  mine  (Mont.),  coal  from,  analysis  of.       54 

description  of 225, 226 

Gantine  No.  3  mine  (111.),  coal  from,  analysis 

of 36 

description  of 196, 197 

Gaperton,  W.  Va.,  coal  from  near,  analysis  of.      Ill 

description  of 345, 346 

Carbon  Hill  mine  (Va.),  coal  from,  analysis  of.      106 

description  of 333, 334 

Carbon  Mountain,  Alaska,  coal  from,  analysis 

of 19 

description  of 153 
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Carney  bed,  Wyo.,  coal  from,  analysis  of 139, 

140,141,142 

description  of 403, 404, 405, 406 

sections  of 403, 404, 405 

Carney  mines  (Wyo.),  coal  from,  analysis  of  140, 141 

description  of 405, 406 

Carneyvllle,  Wyo.    See  Carney  mines. 
Carrollto^\Ti  Road,  Pa.,  coal  from  near,  analysis 

of 73 

description  of 268, 269 

Carson  No.  1  mine  (Mo.),  coal  from,  analysis  of        50 

description  of 219 

Garter  bed,  Oreg.,  coal  from,  analysis  of 66 

description  of 256 

section  of 256 

Casper,  Wyo.,  coal  form  near,  analysis  of 137, 138 

description  of 398, 399, 400 

Gasper  mine  (Utah),  coal  from,  analysis  of 104 

description  of 327 

Catsburg  mine  (Pa.),  coal  from,  analysis  of. . .  98, 99 

description  of 313,314 

Central  City,  Ky.,  coal  from  near,  analysis  of. .        40 

description  of 205 

Central  mine  (Ky.),  coal  from,  analysis  of 40 

description  of 205 

Chandler,  Colo.,  coal  from  near,  analysis  of 24, 25 

description  of. 167 

Chandler  mine  (Colo.).    See  Chandler,  Colo. 
Ghickaloon  Creek,  Alaska,  coal  from  near, 

analysis  of 22, 23 

description  of 157, 158 

Chignik  Bay,  Alaska,  coal  from  near,  analysis 

of 19 

description  of. 151 

Cincinnati  mine  ( Pa. ),  coal  from,  analysis  of . .       98 

description  of 313 

Cirrus  No.  2  mine  ( W.  Va.),  coal  from,  anal- 
ysis of 115 

description  of 353, 354 

Clear  Creek,  Alaska,  coal  from  near,  analysis 

of 20 

description  of 153 

branch  of,  coal  from  near,  analysis  of 19 

description  of 153 

Gleaton,  Ky.,  coal  from  near,  analysis  of 40 

description  of 205, 206 

Cleveland,  Mont.,  coal  from  near,  analysis  of. .       52 

description  of 221, 222 

Clinton,  Mo.,  coal  from  near,  analysis  of 46, 47 

description  of 214,215 

Clintwood,  Va.,  coal  from  near.     See  Clint- 
wood  bed,  Va. 

Clintwood  bed,  Va.,  coal  from,  analysis  of 105 

description  of 332,333 

sections  of 332, 333 

Clymer,  Pa.,  coal  from  near,  analysis  of 91 

description  of 299, 300 

Coal  Branch  mine  ( J^la. ) .    See  Goal  City  bed. 
Coal  City,  Ala.    See  Coal  City  bed. 

Coal  City  bed,  Ala.,  coal  from,  analysis  of 18 

description  of. 149 

section  of 149 

Coal  Creek,  Alaska,  coal  from  near,  analysis 

of 23 

description  of 158,159 
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Coal  Creek  bed,  Tenn.,  coal  from,  analysis  of. .      101 

description  of 319 

sections  of 319 

Coaldale,  Nev.,  coal  from  near,  analysis  of . . . .       57 

description  of 234, 235 

Coalmont,  Colo.,  coal  from  near,  analysis  of. .       26 

description  of 171, 172 

Coal  Ridge  mine  (Mont.),  coal  from,  analysis 

of 56 

description  of 233 

Coalville,  I'tah,  coal  from,  analysis  of 105 

description  of 329,330 

Cody,  Wyo.,  coal  from  near,  analysis  of 138 

description  of -100,401 

Cokedale,  Colo.,  coal  from  near,  analysis  of. . .        28 

description  of 176 

Cokedale  mine  (Colo.'!.   See  Cokedale,  Colo. 
Colliers,  W.Va.,  coal  from  near,  analysis  of....      HI 

description  of 344, 345 

Colliery  No.  14  mine  (Pa.),  coal  from,  analy- 
sis of 93 

description  of. 303 

Collinsville,  111.,  coal  from  near,  analysis  of..        36 

description  of 196, 197 

Collom  mines  (Colo.),  coal  from,  analysis  of .       33 

description  of 185, 186 

Colorado  Xo.  5  mine  (Pa.),  coal  from,  analysis 

of 88,89 

description  of 293, 294 

Columbia,  Mo.,  coal  from  near,  analysis  of . . .  44, 45 

description  of 211 ,  212 

Colver,  Pa.,  coal  from  near,  analysis  of 73, 74 

description  of 269, 270 

Colver  mine  (Pa.).    See  Colver,  Pa. 
Commercial  No.  3  mine  (Pa.),   coal   from, 

analysis  of 83 

description  of 284 

Commercial  No.   4  mine  (Pa.),  coal  from, 

analysis  of 83 

description  of 284, 285 

Commercial  No.  5  mine  (Pa.),  coal  from, 

analysis  of 84 

description  of 28.5,286 

Confluence,  Pa.,  coal  from  near,  analysis  of. .       94 

description  of 306 

Consolidation  No.  204  mine  (Ky.),  coal  from, 

analysis  of 39 

description  of 204 

Consolidation  No,  112  mine  (Pa.),  coal  from, 

analysis  of 96 

description  of 309 

Consolidation  No.  113  mine  (Pa.),  coal  from, 

analysis  of 96 

description  of 309, 310 

Cook  mine  (Mont.),  coal  from,  analysis  of 52 

description  of 221, 222 

Cook  &  White  bed,  N.  Mex.,  coal  from,  anal- 
ysis of 59 

description  of 241 

section  of 241 

Comrike  mine   (Colo.),  coal  from,  analysis 

of 35 

description  of 192, 193 

Coronet  No.  3  mine  (Pa.;, coal  from,  analj'sis 

of 94 

description  of 305 


Cortez,  Colo.,  coal  from  near,  analysis  of 33, 34 

description  of 187, 188, 189, 190 

Cortez  mine  (Colo.),  coal  from,  analysis  of 33 

description  of 187 

Cox  mine  (Colo.),  coal  from,  analysis  of 28, 29 

description  of 177, 178 

Craig,  Colo. ,  coal  from  near,  analysis  of 33 

description  of 186, 187 

Craig,  Okla. ,  coal  from  near,  analysis  of 65 

description  of 254 

Crandall  No.  1  mine  (Mo.),  coal  from,  analysis 

of 48 

description  of 217 

Crane  Creek  No.  1  mine  (W.  Va.),  coal  from, 

analysis  of 124 

description  of 372, 373 

Crane  Creek  No.  2  mine  (W.  Va.),  coal  from, 

analysis  of 124, 125 

description  of 372, 375 

Creighton,  Pa.,  coal  from  near,  analysis  of . . .       68 

description  of 259, 260 

Crosby,  Wyo.,  coal  from  near,  analysis  of 134, 

135, 136 

description  of 394, 395 

Cross  Mountain  No.  1  mine  (Term.),  coal  from, 

analysis  of 101 

description  of 319 

Crystal,  W.  Va.,  coal  from  near,  analysis  of. .      122 

description  of 368 

Culbertson,  Mont. ,  coal  from  near,  analysis  of.        56 

description  of 231, 232 

Cummings  mine  (Utah),  coal  from,  analysis 

of 105 

description  of 332 

Cunningham    claims    (Alaska),    coal    from, 

analysis  of 19, 20, 21 

description  of 151, 152, 153, 155. 156 

Cut  Bank,  Mont.,  coal  from  near,  analj-sis  of.        55 

description  of 229 

Cymbria  mine  (Pa.),  coal  from,  analysis  of. .        69 

description  of 263 

Cymbria  No.  1  mine  (Pa.),  coal  from,  analysis 

of 70 

description  of 263, 264 

Cymbria  No.  2i  mine  (Pa.),  coal  from,  analy- 
sis of 70, 71 

description  of 265 

D. 

D  bed.  Pa.,  coal  from,  analysis  of 68, 

69, 70, 71, 76, 77, 81 ,  89, 93, 95 

description  of 259, 

260, 261, 262, 263, 264, 265, 266, 273, 274, 
275, 280, 281, 282, 294, 295, 302, 303, 306 

sections  of 259,262, 

264, 265, 274, 281, 294, 302, 303, 306 

Dante,  Va.,  coal  from  near,  analysis  of 106 

description  of 334,335 

Darms  mine  (Nev.),  coal  from,  analysis  of. . .       57 

description  of 234, 235  ^ 

Davy  bed,  W.  Va.,  coal  from,  analysis  of 117 

description  of 358, 359 

sections  of 360 

Davy- Pocahontas  No.  1  mine  (W.  Va.),  coal 

from,  analysis  of 117 

description  of 358, 359 
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Davy-Pocahontas  No.  2  mine  (W.  Va.),  coal 

from,  analysis  of 117 

description  of 358, 359 

Dawson,  N.  Me.x. ,  coal  from  near,  analysis  of. .       57 

description  of 235, 236 

Dawson  No.  2  mine  (N.  Me.x.).    See  Dawson, 

N.  Mex. 
Dayton,  Tenn.,  coal  from  near,  analysis  of. . .      102 

description  of 322, 323 

Deepwater,  Mo.,  coal  from  near,  analysis  of. .       47 

description  of 215, 216 

Delagua,  Colo.,  coal  from  near,  analysis  of. . .       28 

description  of 177 

Delagua  mine  (Colo.).    See  Delagua,  Colo. 
Dempsey  mine  ( Mont. ) ,  coal  from,  analysis  of.       56 

description  of 231 

Diamond  mine  ( Wyo.),  coal  from,  analysis  of.      132 

description  of 387, 388 

Dickey  No.  1  pit  (Mo. ),  coal  from,  analysis  of.       47 

description  of 215, 216 

Dickie  No.  1  prospect  (Wyo.),  coal  from,  an- 
alysis of 137 

description  of 397 

Dietz,  Wyo.,  coal  from  near,  analysis  of 141 

description  of 406, 407 

Dietz  No.  4  mine  (Wyo.).    See  Dietz,  Wyo. 
Dolores,  Colo.,  coal  from  near,  analysis  of 35 

description  of 190, 191 

Dominguez,  Colo.,  coal  from  near,  analysis  of.       24 

description  of 105 

Dorrance  mine  (Pa.),  coal  from,  analysis  of. .       93 

description  of 304 

Douglas,  Wyo.,  coal  from  near,  analysis  of. . .      132 

description  of 387 

Dagger,  Ind.,  coal  from  near,  analysis  of 37 

description  of 199, 200 

Duggins  bed,  Utah,  coal  from,  analysis  of 104 

description  of 329 

section  of 329 

Dunlo,  Pa.,  coal  from  near,  analysis  of 74, 75 

description  of 270, 271 

Dunloop,  W.  Va. ,  coal  from  near,  analysis  of.      Ill 

description  of 346,347 

Dunn  Loop  No.  2  mine  (W.  Va.).    See  Dun- 
loop,  W.  Va. 
Dunmore,  Pa.,  coal  from  near,  analysis  of 93 

description  of 303 

Dunmore  No.  2  bed.  Pa.    See  Dunmore,  Pa. 
Durango,  Colo. ,  coal  from  near,  analysis  of . . .       27 

description  of 174 

Durkin  prospect  (N.  Dak.),  coal  from,  analy- 
sis of  59 

description  of 242,243 

E. 

E  bed,  Pa.,  coal  from,  analysis  of 68, 

69,70,71,80,92,93,94,99 

description  of 259,260, 261, 

262, 263, 264, 205, 290, 300, 301, 302, 305, 315 

sections  of 259, 261 ,  262, 265, 290, 301 ,  306, 315 

Eagle  mine,  coal  from,  analysis  of (Pa.),  95; 

(Wyo.),  139 

description  of (Pa.),  300;  (Wyo.),  402 

Eastern  Oluo  mine  (Ohio), coal  from,  analysis 

of 61 

description  of 246, 247 


Page. 
East  Wiley  mine  (Wyo.),  coal  from,  analysis 

of 139 

description  of 402 

Eclipse  No.  1  mine  (Okla.),  coal  from,  analysis 

of 64 

description  of 252, 253 

Edgewater  mine  (Ky.),  coal  from,  analysis  of.       41 

description  of 207 

Edlund  bed.  Wash.,  coal  from,  analysis  of. . .      108 

description  of 340 

Elberfeld,  Ind.,  coal  from  near,  analysis  of. . .        37 

description  of 200 

Elberfeld  mine  (Ind.).    See  Elberfeld,  Ind. 
Electric  mine  (Pa.),  coal  from,  analysis  of . . .  84, 85 

description  of 286,287 

Elizabeth  mine  (Ohio),  coal  from,  analysis  of       01 

description  of 247 

Elkins  No.  1  mine  (W.  Va.),  coal  from,  an- 
alysis of 126, 127 

description  of 377 

Elkins  No.  6  mine  (W.  Va.),  coal  from,  analy- 
sis of 127 

description  of 377, 378 

Elk  Lick,  Pa.,  coal  from  near,  analysis  of 95 

description  of 306 

Elkol,  Wyo.,  coal  from  near,  analysis  of 145 

description  of 413 

Elkol  mine  (Wyo.).    See  Elkol,  Wyo. 
EUensburg,  Wash.,  coal  from  near,  analysis  of      107 

description  of 337, 338 

El  Mora,  Pa.,  coal  from  near,  analysis  of 75 

description  of 271, 272 

Elverton,  W.  Va.,coalfrom  near,  analysis  of . .      112 

description  of 347,348 

Elverton  mine  (W.  Va.).    See  Elverton,  W. 
Va. 

Emery,  Utah,  coal  from  near,  analysis  of 104 

description  of 326, 327,328 

Empire  A  mine  (Pa.),  coal  from,  analysis  of.        71 

description  of 265,266 

Empire  M  (MeKean)  mine  (Pa.),  coal  from, 

analysis  of 91 

description  of 299 

Empire  R  mine  (Pa.),  coal  from,  analysis 

of 91 

description  of 299, 300 

Engle  Mine  (Pa.),  coal  from,  analysis  of 95 

description  of 306 

Engle-Starkville  bed,  Colo.,  coal  from,  analy- 
sis of 29, 34 

description  of 179, 180, 182, 183 

sections  of 179, 182 

Ephraims  Creek  mine  (W.  Va.),  coal  from, 

analysis  of 114 

description  of 351 

Experimental  mine  (Pa.),  coal  from,  analysis 

of 67 

description  of 257, 258 

F. 
Fairfax,  Wash, ,  coal  from  near,  analysis  of . .  108, 109 

de.scription  of 341,342 

Fairfield  mine(Colo.),coalfrom,analysisof..        35 

description  of 193 

Fairmount  No.  2  mine  (Pa.),  coal  from,  analy- 
sis of 89 

description  of 294,295 
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Figart,  Pa.,  coal  from  near,  analysis  of 75 

description  of 272 

Finleyville,  Pa.,  coal  from  near,  analysis  of 98 

description  of .313 

Fire  Creek  bed,  W.  Va.,  coal  from,  analysis  of.      114 

description  of 351 

section  of 351 

Flanigan  prospect  (Oreg.),  coal  from,  analy- 
sis of  66 

description  of 255 

Flatgap,  Va.,  coal  from  near,  analysis  of 39, 107 

description  of 203, 335, 336 

Flathead  River,  North  Fork  of,  Mont.,  coal 

from  near,  analysis  of 55 

description  of 227 

Fleming  Pit  No.  1  (Mo.),  coal  from,  analysis  of       43 

description  of 210 

Forbes,  Colo.,  coal  from  near,  analysis  of 28, 29 

description  of 177, 178 

Forbes  No.  9  mine  (Colo.)    See  Forbes,  Colo. 
Forge  Slope  No.  1  mine  ( Pa. ) ,  coal  from ,  analy- 
sis of 79 

description  of 277, 278 

PYanklin,  Kans.,  coal  from  near,  analysis  of. . .       37 

description  of 200, 201 

Fremont,  Utah,  coal  from  near,  analysis  of 104 

description  of 328 

Friek  No.  2  mine  (Pa.),  coal  from,  analysis  of..       75 

description  of 272 

Froid,  Mont . ,  coal  from  near,  analysts  of 56 

description  of 232 

Frontier,  Wyo.,  coal  from  near,  analysis  of 145 

description  of 413,414 

Fuller,  Kans.,  coal  from  near,  analysis  of . . . .       38 

description  of 201 

Fulton,  Mo.,  coal  from  near,  analysis  of 45 

description  of 212 

Fulton  bed.  Pa.,  coal  from,  analysis  of 90, 91 

description  of 297, 298 

sections  of 297,298 

G. 

Gale  Creek  mine  (Wash.),  coal  from,  analy- 
sis of  109, 110 

description  of 343, 344 

Gardiner,  N .  Mex.,  coal  from  near,  analysis  of.       57 

description  of 236 

Gardiner  No.  1  mine  (N.  Mex.).    See  Gard- 
iner, N.  Mex. 

Gayton,  Va.,  coal  from  near,  analysis  of 106 

description  of 333, 334 

Gebo  bed,  Wyo.,  coal  from,  analysis  of.  134, 135, 136 

description  of 394, 395, 396 

sections  of 394, 395 

Gebo  mine  (Wyo.),  coal  from,  analysis  of. .  136, 137 

description  of 395, 396 

Geltz  mine  (N.  Dak),  coal  from,  analysis  of. .        60 

description  of 245 

Glacier  Creek,  Alaska,  coal  from  near,  analy- 
sis of 20 

description  of 153 

Glamorgan,  Va.,  coal  from  near.    See  Gla- 
morgan bed,  V  a. 
Glamorgan  bed,  Va. ,  coal  from,  analysis  of. . .      107 

description  of 335, 336 

sections  of 335 


Glamorgan    No.    3    mine    (Va.).    See    Gla- 
morgan bed,  Va. 
Glen  Campbell,  Pa.,  coal  from  near,  analysis 

of 92 

description  of 300,301 

Glendive,  Mont.,  coal  from  near,  analysis  of.  54 

description  of 226 

Glenrock,  Wjto.,  coal  from  near,  analysis  of. .  132 

description  of 387 

Godfrey  mine  (W.  Va.),  coal  from,  analysis 

of 122 

description  of 368 

Goodwill,  W.  Va.,  coal  from  near,  analysis 

of 122,123 

description  of 369, 370, 371 

Goodwill    mine    (W.    Va.).    See    Goodwill, 

W.  Va. 
Goucher  No.  2  mine  (Ohio),  coal  from,  analy- 
sis of 62 

description  of 248 

Graham,  Ky.,  coal  from  near,  analysis  of 41 

description  of 206 

Grand  Junction,  Colo.,  coal  from  near,  analy- 
sis of 33 

description  of 184, 185 

Grand  Ridge,  Wash.,  coal  from  near,  analysis 

of 107 

description  of 336 

Grand    Ridge    mine    (Wash.).    See    Grand 

Ridge,  Wash. 
Grassy  Run  No.   1  mine  (Pa.),  coal  from, 

analysis  of 95 

description  of 306 

Green  mine  (Utah),  coal  from,  analysis  of 105 

description  of 330 

Greensburg,  Pa.,  coal  from  near,  analysis  of..  99 

description  of 314 

Greybull  mine  (Wyo.),  coal  from,  analysis  of.  139 

description  of 401 

Guion  mine  (Pa.),  coal  from,  analysis  of 89 

description  of 295 

Gunn,  Wyo.,  coal  from  near,  analysis  of 144 

description  of 411 

H. 

Haden,  Idaho,  coal  from  near,  analysis  of 36 

description  of 195, 196 

Hale  mine  (Term.),  coal  from,  analysis  of. . .  101 

description  of 320 

Hale  prospect  (Term.),  coal  from,  analysis  of.  101 

description  of 321 

Haller  mine  (Colo.),  coal  from,  analysis  of 35 

description  of 191 

Hamilton  prospect  (Colo.),  coal  from,  analy- 
sis of 33 

description  of 187, 188 

Hammond  prospect  (Oreg.),  coal  from,  analy- 
sis of 66 

description  of 256 

Hanna,  Utah,  coal  from  near,  analysis  of 105 

description  of 331, 332 

Harmon  bed,  N.  Dak.,  coal  from,  analysis  of.  59 

description  of 243 

section  of 243 

Harney  Creek  mine  (Wyo.),  coal  from,  analy- 
sis of 132 

description  of 388,389 
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Harrisburg,  111.,  coal  from  near,  analysis  of. .        37 

description  of 198, 199 

Hartline  No.  1  mine  (Alaska),  coal  from,  anal- 
ysis of 20 

description  of 154 

Hartline  No.   2  mine  (Alaska),  coal  from, 

analysis  of 20 

description  of 154 

Hartline  No.  3  mine  (Alaska),  coal  from, 

analysis  of 20 

description  of 154 

Hartline   No.   4  mine   (Alaska),  coal  from, 

analysis  of 20 

description  of 154 

Hartline  No.  5  mine   (Alaska),  coal  from, 

analysis  of 20 

description  of 154 

Hartline  No.   6  mine  (Alaska),  coal  from, 

analysis  of 21 

description  of 154 

Hartline  No.   7  mine   (Alaska),  coal  from, 

analysis  of 21 

description  of 155 

Hartshome  bed,  Okla.,  coal  from,  analysis  of.       64 

description  of 252 

sections  of 252 

Hastings,  Colo.    See  Hastings  bed,  Colo. 

Hastings,  Pa.,  coal  from  near,  analysis  of 76, 77 

description  of 273, 274, 275 

Hastings  bed,  Colo.,  coal  from,  analysis  of . . .        29 

description  of 178, 179 

sections  of 178 

Hastings  mine  (Colo.).    See   Hastings  bed, 

Colo. 
Havaco  (formerly  Jed)  mine  (W.  Va.),  coal 

from,  analysis  of 116 

description  of 355 

Hawks  Nest,  W.  Va.,  coal  from  near,  analysis 

of 112 

description  of 348, 349 

Haynes,N.  Dak,  coal  from  near,  analysis  of. .       59 

description  of 242 

Haynes  prospect  (Wyo.),  coal  from,  analysis 

of 132 

description  of 388 

Heber,  Utah,  coal  from  near,  analysis  of 105 

description  of 332 

Hell  Gate  mine  (Mont.),  coal  from,  analysis 

of 55 

description  of 227, 228 

Hellier,  Ky.,  coal  from  near,  analysis  of 41 

description  of 207 

Henriette  mine  (Pa.),  coal  from,  analysis  of. .  74, 75 

description  of 270, 271 

Henry  mine  (Idaho),  coal  from,  analysis  of . .       35 

description  of 194, 195 

Herbert,  Term.,  coal  from  near,  analysis  of. . .      101 

description  of 319,320 

Herrin  bed,  HI.,  coal  from,  analysis  of 36, 37 

description  of 196, 197, 198 

sections  of 197, 198 

Hesperus,  Colo. ,  coal  from  near,  analysis  of . .       27 

description  of 174, 175 

Hesperus  mine  (Colo.).    See  Hesperus,  Colo. 
Hiawatha,  Utah,  coal  from  near,  analysis  of.      103 
description  of 323 


Hiawatha  No.  1  and  No.  2  mines  (Utah).    See 

Hiawatha,  Utah. 
Hickey  mine  (Wyo.),  coal  from,  analysis  of . .      133 

description  of 391,  .392 

Higho,  Colo.,  coal  from  near,  analysis  of 26 

description  of 172 

Hilger,  Mont.,  coal  from  near,  analysis  of 54 

description  of 226, 227 

Hillis  prospect  (Oreg.),  coal  from,  analysis  of.       66 

description  of 256 

Hilton  mine  (S.  Dak.),  coal  from,  analysis  of. .      100 

description  of 316 

Hite  mine  (Pa.),  coal  from,  analysis  of 68 

description  of 259, 260 

Hogan  prospect  (Utah),  coal  from,  analysis  of.      104 

description  of 328 

Holen  mine  (N.  Mex.),  coal  from,  analysis  of.       59 

description  of 241 

Holmes  mine  (N.  Me.x.),  coal  from,  analysis  of       57 

description  of 235 

Holsopple,  Pa. ,  coal  from  near,  analysis  of 95 

description  of 307, 308 

Homer  City,  Pa.,  coal  from  near,  analysis  of.  92,93 

description  of 301, 302 

Honolulu  prospect  (Oreg.),  coal  from,  analysis 

of 67 

description  of 257 

Hopedale,  Ohio,  coal  from  near,  analysis  of. .       62 

description  of 248, 249 

Hopewell,  Pa.,  coal  from  near,  analysis  of 68,69 

description  of 260, 261 

Hopkins  mine  (W.  Va.),  coal  from,  analysis  of     132 

description  of 386 

Horseshoe  Bend,  Idaho,  coal  from  near,  anal- 
ysis of 35 

description  of 194, 195 

Horseshoe  mine  (Idaho),  coal  from,  analysis 

of 36 

description  of 196 

Hotcoal,  W.  Va.,  coal  from  near,  analysis  of. .      127 

description  of 378, 379 

Hudson,  Wyo.,  coal  from  near,  analysis  of.  133, 134 

description  of 391 ,  392, 393, 394 

Huger,  W.  Va.,  coal  from  near,  analysis  of. . .      115 

description  of. 354, 355 

Hughey  prospect  (Wyo.),  coal  from,  analysis 

of 141 

description  of 407 

Hume,  Mo. ,  coal  from  near,  analysis  of 43 

description  of 209, 210 

Hunts  mine  (Alaska),  coal  from  analysis  of. .       21 

description  of 154 

Huntsville,  Mo.,  coal  from  near,  analysis  of. .       50 

description  of 219, 220 

Hurst  No.  1  mine  (Mo.).,  coal  from,  analysis 

of 47 

description  of. 216 

Hutchinson  mine  ( W.  Va.),  coal  from,  anal- 
ysis of 121 

description  of. 366, 367 

I. 

Indian  mine  (Wyo.),  coal  from,  analysis  of.  133, 134 
description  of 392 

Indiana  No.  6  mine  (Pa.),  coal  from,  analysis 

of 92 

description  of 300,301 
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Indio  mine  (Ala.),  coal  from,  analysis  <A 17 

description  of 148 

Inez,  Wyo.,  coal  from  near,  analysis  of 132 

description  of 387,388 

Inez  mine  (Wyo.),  coal  from,  analysis  of 132 

description  of 388 

J. 

Jackson  mine  (Colo.),  coal  from,  analysis  of. .       34 

description  of 188, 189 

Jagger  bed,  Ala.,  coal  from,  analysis  of 19 

description  of 150, 151 

section  of 150 

James  mine  (Colo.),  coal  from,  analysis  of —       33 

description  of 185, 186 

Jed,  W.  Va.,  coal  from  near,  analysis  of 116 

description  of 355 

Jed  mine  ( W.  Va.).    See  Havaco  mine,W.Va. 
JeSerson  bed,  Ala.,  coal  from,  analysis  of 17 

description  of 148 

sections  of 148 

Jenkinjones,  W.  Va.,  coal  from  near,  analysis 

of 116 

description  of 355, 356 

Jenkins,  Ky.,  coal  from  near,  analysis  of 39, 40 

description  of 204, 205 

Jerome,  Pa.,  coal  from  near,  analysis  of 95 

description  of 308,309 

Jerome  No.  2  mine  (Pa.).    See  Jerome,  Pa. 
John's  Brancli  mine  (W.  Va.),  coal  from,  anal- 
ysis of 119 

description  of 362 

Johnstown,  Pa.,  coal  from  near,  analysis  of. .       77 

description  of 275 

Jones  bed,  Mont.,  coal  from,  analysis  of 56 

description  of 233 

Jones  mine,  coal  from,  analysis  of (Mont.),  56; 

(N.  Dak.),  60;  (S.  Dak.),  100 

description  of (N.  Dak.),  244; 

(Mont.),  233;  (S.  Dak.),  318 
Jones  No.  1  mine  (Mo.),  coal  from,  analysis  of.       51 

description  of 221 

Jordan  bed.  Mo.,  coal  from,  analysis  of 47 

description  of 214, 215, 216 

K. 

Kaycee,  Wyo.,  coal  from  near,  analysis  of 138 

description  of 400 

Kay  Moor,  W.  Va.,  coal  from  near,  analysis 

of 113 

description  of 349, 350 

Kay  Moor  No.  1  and  No.  2  mines  (W.  Va.). 

See  Kay  Moor,  W.  Va. 
Kearns  &  Duggins  mine  (Utah),  coal  from, 

analysis  of 104 

description  of 329 

Kemmerer,  Wyo.,  coal  from  near,  analysis  of     145 

description  of 414 

Kemmerer  No.  1  mine  (Wyo.),  coal  from, 

analysis  of 145 

coal  from,  description  of 413, 414 

Kemmerer  No.  4  mine  (Wyo.).    See  Kem- 
merer, Wyo. 
Keystone  mine  (Pa.),  coal  from,  analysis  of.       99 
description  of 315 


Page. 
King  mine,  Colo.,'Coal  from,  analysis  of 24 

description  of 164-165 

Kirby,  Wyo.,  coal  from  near,  analysis  of. . .  136, 137 

description  of 395, 396 

Kirksville,  Mo.,  coal  from  near,  analysis  of.       41 

description  of 207 

Knight  prospect  (Utah),  coal  from,  analysis 

of 103 

description  of 324 

Knudsen  mine  (S.  Dak.),  coal  from,  analysis 

of 100 

description  of 318 

Koehler,  N.  Mex.,  coal  from  near,  analysis  of.       58 

description  of 237 

Koehler  No.  1  mine  (N.  Mex.).    See  Koehler, 

N.  Mex. 
Kooi,  Wyo.,  coal  from  near,  analysis  of 141, 142 

description  of 407, 408, 409 

Kooi  mine  (Wyo.).    See  Kooi,  Wyo. 

L. 

La  Belle  mine  (Ohio),  coal  from,  analysis  of.       63 

description  of 250 

Lafayette,  Colo.,  coal  from  near,  analysis  of. .       24 

description  of 163, 164 

Landreth  No.  1  mine  (Mo.),  coal  from,  ana- 
lysis of 49 

description  of 217, 218 

Lane  No.  1  mine  (Mo.),  coal  from,  analysis  of.        46 

description  of 214 

Lansing,  Kans.,  coal  from  near,  analysis  of. .  38,39 

description  of 202 

Leavenworth,  Kans.,  coal  from  near,  analy- 
sis of  39 

description  of 202, 203 

Leckie,  W.  Va.,  coal  from  near,  analysis  of.  116, 117 

description  of 356-358 

Leckie  No.  1  and  No.  2  mines  (W.  Va.).    See 

Leckie,  W.  Va. 
Leith,  N.  Dak.,  coal  from  near,  analysis  of. .       60 

description  of 244 

Lenore  mine  (Pa.),  coal  from,  analysis  of 95 

description  of 307 

Lenore  No.  1  mine  (Pa.),  coal  from,  analysis 

of 86 

description  of 289, 290 

Lenore  No.  2  mine  (Pa.),  coal  from,  analysis 

of 86 

description  of 289, 290 

Lewis,  Mo.,  coal  from  near,  analysis  of 48 

description  of 216 

Lewis-Finley  No.  1  mine  (W.  Va.),  coal  from, 

analysis  of Ill 

description  of 344, 345 

Lexington  bed.  Mo.,  coal  from,  analysis 

of 45,49,51 

description  of 213, 218, 219, 220 

sections  of 219 

Lincoln  No.  1  mine  (Pa.),  coal  from,  analy- 
sis of 78 

description  of 276 

Linmer  mine  (Pa.),  coal  from,  analysis  of 94 

description  of 306 

Littleton,  Ala.,  coal  from  near,  analysis  of .. .        17 
description  of 147 
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Little  Vermilion  mine  (111.),  coal  from,  anal- 
ysis of 37 

description  of 199 

Litton,  Tenn.,  coal  from  near,  analysis  of...      101 

description  of 320, 321 

Lodgepole,  S .  Dak .,  coal  from  near ,  analysis  of     100 

description  of 317 

Logan  No.  5  mine  (Pa.),  coal  from,  analysis  of.       73 

description  of 2(58, 269 

Lord  bed,  Colo.,  coal  from,  anaylsis  of 35 

description  of 192 

section  of 1U2 

Lost  Spring,  Wyo.,  coal  from  near,  analysis 

of 132, 133 

description  of 3SS,3S9,390 

Lou  Creek  mine,  Colo.,  coal  from, analysis  of.       35 

description  of 192 

Louisville  No.  1  mine  (W.  Va.),  coal  from, 

analysis  of 123 

description  of 370, 371 

Louisville  No.  2  mine  (W.  Va.),  coal  from, 

analysis  of 123 

description  of 370,371 

Louisville  No.  3  mine  (W.  Va.),  coal  from, 

analysis  of 123 

description  of 370, 371 

Lower  Boiling  bed,  Ky.,  coal  from,  analysis  of       39 

description  of 203 

section  of 203 

Lower  Boiling  bed,  Va.,  coal  from,  analysis 

of 107 

description  of 335 

section  of 335 

Lower  Elkhom  bed,  Ky.,  coal  from,  analysis 

of 40 

description  of 204,205 

Lower  Freeport  bed,  Ohio,  coal  from,  analysis 

of 61,63 

description  of 246, 247, 250 

sections  of 246, 247, 250 

Lower  Freeport  bed.  Pa.,  coal  from,  analysis 

of 68,69,70,71,76,77,81,89,93,95 

description  of 259, 260, 261, 

262, 263, 264, 285, 266, 273, 274, 275, 
280,  281, 282, 294, 295, 302, 303, 306 

sections  of 259, 262, 

264, 265, 274, 281, 294, 302, 303, 306 
Lower    Hartshome  bed,  Okla.,  coal  from, 

analysis  of 64 

description  of 252, 2.53, 254 

sections  of 254 

Lower    Kittanning    bed,    Pa.,    coal    from, 

analysis  of 69, 71, 

72, 73, 74, 75, 76, 78, 79, 80, 81, 82, 
83,  84,  85, 86, 87, 88, 89, 90, 91, 95 

description  of 263,266, 267, 268, 

269, 270, 271, 272, 273, 276, 277, 278, 279, 280, 
282,283, 284, 285, 286, 287, 288, 289,290, 291, 
292,  293,  294, 295, 296, 297, 298, 299, 300, 307 

sections  of 263,266,267,268, 

269, 270, 271, 273, 276, 278, 279, 280, 282, 
283, 284, 285, 286, 287, 288, 289, 290, 291, 
292,  294,  295, 296, 297, 298, 299, 300, 307 
Lower  Rich  HUl  bed.  Mo.,  coal  from,  analysis 

of 43, 44 

description  of 210, 2H 


Lower  Standiford  bed,  Ky.,coal  from,  analy- 
sis of 39 

description  of 203 

Lucesco,  Pa.,  coal  from  near,  analysis  of 99 

description  of 315 

Lucesco  mine  (Pa.).    See  Lucesco,  Pa. 

Lynwin  mine  (W.  Va.),  coal  from,  analysis  of.  130 

description  of 383, 384 

M. 
McAlester,  Okla.,  coal  from  near,  analysis  of.  65,66 

description  of 254,255 

McAlester  bed,  Okla.,  coal  from,  analysis  of. .  65, 66 

description  of 253, 254, 255 

McAlpin  No.  1  mine  (W.  Va.),  coal  from 

analysis  of 131 

description  of 3S5, 386 

McCallum  mine  (Colo.),  coal  from,  analysis  of       26 

description  of 172 

McCurtain,  Okla.,  coal  from  near,  analysis  of.        64 

description  of 251,252 

McCurtain  bed,  Okla.    See  McCurtain,  Okla. 
McDonald  mine  (Alaska),  coal  from,  analysis 

of 21 

description  of 155 

McFarland  prospect  (Tenn.),  coal  from,  anal- 
ysis of 101 

description  of 320, 321 

McGuSey  mine  (Wyo.),  coalfrom,  analysis  of.      138 

description  of 400, 401 

McHenry,  Ky.,  coal  from  near,  analysis  of . . .        41 

description  of 207 

McHenry  mine  (Ky.).    See    McHcury,  Ky. 
McQuade  station,  W.  Va.,  coal  from  near, 

analysis  of 128 

description  of 379,380 

Mackton  mine  (Mont.),  coal  from,  analysis  of.       54 

description  of 224, 225 

Madera,  Pa.,  coal  from  near,  analysis  of 86, 87 

description  of 290, 291, 292 

Madison,  Pa.,  coal  from  near,  analysis  of 99 

description  of 315 

Madrid,  N.  Mex.,  coal  from  near,  analysis  of.       59 

description  of 240, 241, 242 

Mancos,  Colo.,  coal  from  near,  analysis  of 35 

description  of 191, 192 

Mancos  bed,  U  tah,  coal  from,  analysis  of 105 

description  of. 331, 332 

section  of 331, 332 

Marceltne,  Mo.,  coal  from  near,  analysis  of . ..       49 

description  of 217, 218 

Marr  mine  (Colo.),  coal  from,  analysis  of 27 

description  of 172 

Martinsburg,  Mo.,  coal  from  near,  aaalysis  of.        41 

description  of 208 

Mary  Lee  bed,  Ala.,  coal  from,  analysis  of..        17 

description  of 147 

sections  of 147 

Masontown,  W.  Va.,  coal  from  near,  analysis  of     127 

description  of 377, 378 

Masters  bed,  Wyo.,  coal  from,  analysis  of 139 

description  of 404, 405 

sections  of 404 

Matanuska  River,  Alaska,  coal  from   near, 

analysis  of. 23 

description  of, . , 159, 160, 161, 162 
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Matoaka,W.Va.,  coal  from  near,  analysis  of.  123, 124 

description  of 371, 372 

Maybeury,  W.  Va.,  coal  from  near,  analysis  of     1 19 

description  of. 361 

Mayfield  No.  2  prospect  (Wyo.),  coal  from, 

analysis  of 137 

description  of. 397 

Medicine  Lake,  Mont.,  coal  from  near,  analy- 
sis of 50 

description  of. 232, 233 

Meeker,  Colo.,  coal  from  near,  analysis  of 35 

description  of 192, 193, 194 

Meeker  mine  (Colo.).    See  Meeker,  Colo. 
Meeteetse,  Wyo.,  coal  from  near,  analysis  of.  137, 138 

description  of 397, 401 

Melbourne,  Mo.,  coal  from  near,  analysis  of. .       45 

description!  of 213 

Mendota,  Mo.,  coal  from  near,  analysis  of 49 

description  of 218 

Mendota  No.  2  mine  (Mo.).    See  Mendota,  Mo. 
Mendota,  Wash.,  coal  from  near,  analysis  of. .      108 

description  of 339, 340 

Mendota  No.  1  mine  (Wash.).    See  Mendota, 

Wash. 
Middle  Kittanning  bed,  Pa.,  coal  from,  analy- 
sis of 75,77,87,88 

description  of. 272, 275, 292, 293 

sections  of 272, 293 

Middle  States  mine  (W.   Va.),  coal  from, 

analysis  of 115 

description  of 354, 355 

Mill  Creek,  W.  Va.,  coal  from  near,  analysis  of.      132 

description  of. 386 

Mill  Creek  mine  (W.  Va.),  coal  from,  analy- 
sis of. 112 

description  of. 348, 349 

Miller  bed.  Pa.    See  B  or  Lower  Kittanning 

bed.  Pa. 
Miller  No.  1  shaft  (Pa.),  coal  from,  analysis  of.        79 

description  of. 278, 279 

Miller  Run  mine  (Pa.),  coal  from,  analysis  of.        76 

description  of. 273 

Mindenmines,  Mo.,  coal   from   near,  analy- 
sis of. 42 

description  of. 208,209 

Misquajy  Chief  bed.  Wash.,  coal  from,  analy- 
sis of 108 

description  of. 341 

section  of 341 

Missoula,  Mont.,  coal  from  near,  analysis  of. .       55 

description  of. 227, 228 

Mitchell  mine,  Colo.,  coal  from,  analysis  of. . .       26 

description  of 171, 172 

Mitchell  mine  (Wyo.),  coal  from,  analysis  of. .      134 

description  of 393 

Monahan  mine,  Colo.,  coal  from,  analysis  of.       26 

description  of 172 

Monarch,  Wyo.,  coal  from  near,  analysis  of. .      143 

description  of 409, 410 

Monarch    bed,    Wyo.,   coal   from,    analysis 

of 141,142,143 

description  of 407, 408, 409, 410, 411 

sections  of 408, 409 

Monarch  mine  (Wyo.).    See  Monarch,  Wyo. 
Mondak,  Mont.,  coal  from  near,  analysis  of. .        57 
description  of 233 


Monongah,  W.  Va.,  coal  from  near,  analy- 
sis of 121 

description  of 365 

Monongahela  City,  Pa.,  coal  from  near,  anal- 
ysis of 98, 99 

description  of 313, 314 

Montana  Station,  W.  Va.,  coal  from  near, 

analysis  of 121 

description  of 365, 366 

Montezuma  bed.  Wash. ,  coal  from,  analysis  of     108 

description  of 341,342 

section  of 342 

Montgomery  mine  (Colo.),  coal  from,  analy- 
sis of 35 

description  of 193 

Moorcroft,  Wyo.,  coal  from,  near,  analysis  of. .      146 

description  of 416 

Mora,  W.  Va.,  coal  from  near,  analysis  of 124, 125 

description  of 372, 373, 374, 375 

Morgan  Run  mine  ( Pa.),  coal  from,  analysis  of  86, 87 

description  of 291, 292 

Morgan  Springs  bed,  Tenn.,  coal  from,  anal- 
ysis of 101 

description  of 320, 321 

Morley ,  Colo. ,  coal  from  near,  analysis  of 29 

description  of 179, 180 

Morley  mine  (Colo.).     Sec  Morley,  Colo. 

Morris,  Ala.,  coal  from  near,  analysis  of 17 

description  of 148 

Morrisdale,  Pa. ,  coal  from  near,  analysis  of 87, 88 

description  of 292, 293 

Morrisdale  No.  1,  No.  2,  and  No.  3  mines.    See 

Morrisdale,  Pa. 
Morrison,  Colo.,  coal  from  near,  analysis  of 27 

description  of 173, 174 

Morton,  Wash.,  coal  from  near,  analysis  of 108 

description  of 340, 341 

Mosby  mine,  Colo.,  coal  from,  analysis  of 24 

description  of 165 

Moshannon  No.  10  mine  (Pa.),  coal  from, 

analysis  of 85 

description  of 287, 288 

MoundvUle,  Mo.,  coal  from  near,  analysis  of. .       51 

description  of 221 

Moundsville,  W.  Va.,  coal  from  near,  analysis 

of 122 

description  of 367,368 

Mount  Ann,  Alaska,  coal  from,  analysis  of . . .        21 

description  of 154 

Mount  Hamilton,  Alaska,  coal  from,  analysis 

of 21 

description  of 155 

Mowry  mine  (Colo.),  coal  from,  analysis  of 34 

description  of 189 

Mulberry  bed.  Mo. ,  coal  from,  analysis  of 42, 43 

description  of 209, 210 

Mulkybed,  Mo.,  coal  from,  analysis  of 41,50,51 

description  of 208,220 

Mullin  mine  (Ky.),  coal  from,  analysis  of 39 

description  of 203 

Munson,  Pa . ,  coal  from  near,  analysis  of 88, 89 

description  of. 293, 294 

N. 

Nanty  Glo,  Pa.,  coal  from  near,  analysis  of 78, 79 

description  of 276,277 

Neil  No.  1  mine  (Mo.),  coal  from,  analysis  of. .  46,47 
description  of 214 
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Nelson  bed,  Tenn.,  coal  from,  analysis  of 102 

description  of 322,323 

Nelson  mine  (S.  Dak. ),  coal  from,  analysis  of. .      100 

description  of 317 

Nevada  mine  (Nev.),  coal  from,  analysis  of... .        57 

description  of 235 

New  Acme,  Wyo. ,  coal  from  near,  analysis  of.      143 

description  of 410,411 

New  Acme  mine  (Wyo.).    See  New  Acme, 

Wyo. 
Newcastle,  Colo.,  coal  from  near,  analysis  of  25 

description  of 168, 169 

Neweomb  mine  (S.  Dak.),  coal  from,  analysis 

of 100 

description  of 317 

New  Home,  Mo. ,  coal  from  near,  analysis  of. . .       43 

description  of 210 

New  Home  No.    1   mine  (Mo.).    See  New 

Home,  Mo. 
New  Prospect  mine  (Term.),  coal  from,  anal- 
ysis of 102 

description  of 322, 323 

Nipper  &  Monroe  mine  (N.  Dak.),  coal  from, 

analysis  of 59 

description  of 242 

Noble  mine  (Ohio),  coal  from,  analysis  of 63 

description  of 251 

Norfolk  mine  ( W.Va.),  coal  from,  analysis  of.      119 

description  of 3C1 

Northern  No.  2  mine  (Mo.),  coal  from,  anal- 
ysis of 50 

description  of 219, 220 

North  Pole  mine  (Term.),  coal  from,  analysis 

of 102 

description  of 322 

North  Side  mine  (Mont.),  coal  from,  analysis 

of 53 

description  of 223, 224 

No.  4  bed,  Ind.,  coal  from,  analysis  of 37 

description  of 199, 200 

sections  of 199 

No.  5  bed.  111.,  coal  from,  analysis  of 37 

description  of 198, 199 

sections  of 198 

No.  5  bed,  Ind.,  coal  from,  anah'sis  of 37 

description  of 200 

section  of 200 

No.  6  bed.  111.,  coal  from,  analysis.of 36,37 

description  of 196-199 

sections  of 197, 198 

No.  7  bed,  Ohio,  coal  from,  analysis  of 63 

description  of 251 

sections  of 251 

No.  8  bed,  Ohio,  coal  from,  analysis  of 62, 03 

description  of 248,249,2.50 

sections  of 248, 249, 250 

No.  9  bed,  Ky.,  coal  from,  analysis  of 40, 41 

description  of 205, 206, 207 

Nyssa,  Oreg.,  coal  from  near,  analysis  of 67 

description  of 257 

O. 

O'Brien  claims  (Alaska),  coal  from,  analysis 

of 23 

description  of 159, 100, 161, 162 

47664°— Bull.  85-  14 29 
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O'Gara  No.  9  mine  (111.),  coal  from,  analysis 

of 37 

description  of 198, 199 

Oak  mine  (Pa.),  coal  from,  analysis  of 68 

description  of 260 

Oakdale  mine  (Colo.),  coal  from,  analysis  of..       26 

description  of 170, 171 

Oakley,  Idaho,  coal  from  near,  analysis  of 36 

description  of 195 

Oak  Station,  Pa.,  coal  from  near,  analysis  of.        68 

description  of 260 

Oakview,  Colo.,  coal  from  near,  analysis  of...        26 

description  of 170, 171 

Old  Abe  bed,  N.  Mex.,  coal  from,  analysis  of. .        59 

description  of 239 

section  of 239 

Old  Abe  mine  (N.  Mex.).    See  Old  Abe  bed , 
N.  Mex. 

Oneida  mine  (Pa.),  coal  from,  analysis  of 95 

description  of 307, 308 

Onyon  mine  (Wyo.),  coal  from,  analysis  of. .      133 

description  of 389 

Oregon  No.  2  mine   (W.   Va.),  coal  from, 

analysis  of 120 

description  of ; 363,364 

Oregon  No.  3  mine  (V,'.  Va.),  coal  from,  analy- 
sis of 120 

description  of. 363,364 

Orris  No.  1  mine  (Mo.),  coal  from,  analysis  of. .  50, 51 

description  of 220 

Osceola  Mills,  Pa.,  coal  from  near,  analysis 

of 84,85,89 

description  of 286, 287, 288, 289, 294, 295 


Painted  Rock,  Mont.,  coal  from  near,  analysis 

of 55 

description  of 228 

Panama,  111.,  coal  from  near,  analysis  of 37 

description  of 197, 198 

Panama,  Mo.,  coal  from  near,  analysis  of 51 

description  of 221 

Panama  mine  (W.  Va),  coal  from,  analysis  of.      122 

description  of 367, 368 

Panama  No.  1  mine  (111.).    See  Panama,  111. 
Pardee,  Va.,  coal  from  near,  analysis  of 107 

description  of 336 

Pardee  bed,  Va.    See  Pardee,  Va. 
Pardee  No.  1  mine  (Va.).    See  Pardee,  Va. 
Parker  Rnn  mine  (W.  Va.),  coal  from,  analy- 
sis of 121 

description  of. 3a5,.366 

Parks  No.  1  mine  (Mo.),  coal  from,  analysis  of.       46 

description  of 213 

Parlett  mine  ( Oh  io) ,  coal  from,  analysis  of 62 

description  of 248. 249 

Pawama  No.  I  mine  (W.  Va.),  eoal  from, 

analysu:  of 123 

description  of 371 

Pawama  No.  2  mine  (W.  Va.),  coal  from, 

analysis  of 124 

description  of 372 

Peacock  prospect,  N.  Mex.,  coal  from,  analysis 

of 59 

description  of 241, 242 
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Peerless  No.  1  mine  (Pa.),  coal  from,  analysis 

of 75 

description  of 271,272 

Penitentiary  mine  (Kans.),  coal  from,  analy- 
sis of 38, 39 

description  of 202 

Pennsylvania  No.  2  mine  (Pa.),  coal  from, 

analysis  of 72, 73 

description  of 268 

Pennsylvania  No.  11  mine  (Pa.),  coal  from, 

analysis  of 76, 77 

description  of 273-275 

Pennsylvania  No.  12  mine  (Pa.),  coal  from, 

analysis  of 77 

description  of 273-275 

Pennsylvania  No.  15  mine  (Pa.),  coal  from, 

analysis  of 71 

description  of 266, 267 

Pennsylvania  No.  21  mine  (Pa.),  coal  from, 

analysis  of SI 

description  of 280-282 

Pennsylvania  No.  22  mine  (Pa.),  coal  from, 

analysis  of 81 

description  of 280-282 

Penobscott  mine  (Pa.),  coal  from,  analysis  of.        97 

description  of 311-312 

Perins,  Colo. ,  coal  from  near,  analysis  of 27 

description  of 175-176 

Perins  Peak  mine  (Colo.).    See  Perins,  Colo. 
Pharis  No.  1  mine  (Mo.),  coal  from,  analysis 

of 47 

description  of 214-215 

Phillips  mine  (S.  Dak.),  coal  from,  analysis  of     100 

description  of 318 

Philipsbiirg,  Pa.,  coal  from  near,  analysis  of. .        89 

description  of 295 

Pierce  mine  (Mont.),  coal  from,  analysis  of 57 

description  of 234 

Pigg  No.  1  mine  (Mo.),  coal  from,  analysis  of.        48 

description  of 216  ' 

Pikeview,  Colo.,  coal  from  near,  analysis  of. . .        24 

description  of 166 

Pikeview  mine  (Colo.).    See  Pikeview,  Colo. 
Pikeville,  Tenn.,  coal  from  near,  analysis  of. . .      101 

description  of 320, 321 

Pinehill,  Pa.,  coal  from  near,  analysis  of 96 

description  of 309-310 

Piney  Fork,  Ohio,  coal  from  near,  analysis  of.  62,63 

description  of 249 

Piney  Fork  No.  1  and  No.  2  mines  (Ohio). 

See  Piney  Fork,  Ohio. 
Piney  mine  ( W.  Va.),  coal  from,  analysis  of.  114, 115 

description  of 352, 353 

Pinkham  mine  (N.  Dak.),  coal  from,  analysis 

of 59 

description  of 242 

Pinnacle  mine  (W.  Va.),  coal  from,  analysis  of      125 

description  of 373-374 

Pittsburgh  bed,  Ohio,  coal  from,  analysis  of. .  62, 63 

description  of 248, 249, 250 

sections  of 248, 249, 250 

Pittsburgh  bed.  Pa.,  coal  from,  analysis  of 67, 

68,97,98,99,110,111,121 

description  of 257, 258, 260, 311, 

312, 313, 31 4, 315, 344, 345, 365, 366, 367 


Pittsburgh  bed,  Pa.,  section  of 258, 

260, 311 ,  312, 313, 314, 345, 364, 366 
Pittsburgh  bed,  W.  Va.,  coal  from,  analysis 

of 122 

description  of 367,368 

section  of 367 

Pittston,  Pa.,  coal  from  near,  analysis  of 93 

description  of 303 

Pittston  bed.  Pa.    See  Pittston,  Pa. 

Plaza,  N.  Dak.,  coal  from  near,  analysis  of. . .        60 

description  of 244 

Plentywood,  Mont.,  coal  fromnear,  analysis  of      57 

description  of 234 

Plumb  Run  No.  1  mine  (Ohio),  coal  from, 

analysis  of 63 

description  of 249-250 

Plumb  Run  No.  4  mine  (Ohio),  coal  from, 

analysis  of 63 

description  of 249-250 

Plumb  Run  No.  5  mine  (Ohio),  coal  from, 

analysis  of 63 

description  of 249-250 

Plymouth  No.  1  mine  (Pa.),  coal  from,  an- 
alysis of 80 

description  of 279 

Pocahontas  No.  3  bed,  W.  Va.,  coal  from, 

analysis  of 114, 115, 116, 

117, 118, 119, 120, 122, 123, 124, 125, 126 

description  of 352, 

353, 354, 355, 3.56, 357, 3.58, 359, 361, 364, 
368,369,370,371,372,373,374,  375,  376 

section  of 352, 353, 356, 357, 358, 364, 

368, 369, 370, 371 ,  372, 373, 374, 375, 376 
Pocahontas  No.  4  bed,  W.  Va.,  coal  from, 

analysis  of 115, 120 

description  of 353, 354, 355, 363, 364 

section  of 3.53, 354, 363 

Pocahontas  No.  6  mine  (W.  Va.),  coal  from, 

analysis  of 116 

description  of 355-356 

section  of 356 

Pocahontas  No.  6-B  mine  ( W.  Va.),  coal  from, 

analysis  of 116 

description  of 355-356 

section  of 356 

Pocahontas  No.  7--\  mine  (W.  Va.),  coal  from, 

analysis  of 116 

description  of 355-356 

section  of 356 

Portage,  Pa. ,  coal  from  near,  analysis  of 79, 80, 81 

description  of 277-280 

Potts  Rim   No.  3.  mine  (Pa.),  coal  from, 

analysis  of 85, 86 

description  of 289 

Powell  mine  (N.  Dak.),  coal  from,  analysis  of.       60 

description  of 245 

Powers    mine    (Va.),    coal    from,    analysis 

of 105 

description  of 332 

Prather  No.  1  mine  (Mo.),  coal  from,  analysis 

of 44,45 

description  of 211-212 

Price,  Utali,  coal  from  near,  analysis  of 103 

description  of 324 

Primero,  Colo.,  coal  from  near,  analysis  of 29-32 

description  of 180-182 
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Primero  mines  (Colo.)-    See  Primero,  Colo. 
Proposia  mine  ( Wyo.),  coal  from,  analysis  of.      134 

description  of 393-394 

Puggsley  mine  (Wyo.),  coal  from,  analysis  of.      138 

description  of 399 

Pullen  No.  1  mine  (Mo.),  coal  from,  analysis  of       42 

description  of 208, 209 

Purdon  mine,  Colo.,  coal  from,  analysis  of 24 

description  of 166 

R. 

Raleigh,  W.  Va.,  coal  from,  analysis  of 128 

description  of 380 

Raleigh  No.  1  and  No.  3  mines   (W.  Va.). 

See  Raleigh,  W.  Va. 
Ralph,  S.  Dak.,  coal  from  near,  analysis  of..      100 

description  of 317 

Ralphton,  Pa.,  coal  from  near,  analysis  of 96, 97 

description  of 310, 311 

Ralphton  No.  3  mine  (Pa.)  coal  from,  analysis 

of 96,97 

description  of 310 

Ralphton  No.  4  mine  (Pa.),  coal  from,  analysis 

of 97 

description  of 310,311 

Ramah,  Colo.,  coal  from  near,  analysis  of 24 

description  of 166 

Raton  bed,  N.  Mex.,  coal  from,  analysis  of. . .  57, 5S 

description  of 235, 236, 237 

section  of 236, 237 

Red  Ash  bed,  Pa.,  coal  from,  analysis  of 98 

description  of 304 

Red  Ash  mine  (Wyo.),  coal  from,  analysis  of.      138 

description  of 400 

Red  Bank  mine  (Mont.),  coal  from,  analysis  of       55 

description  of 230, 231 

Rees-Grass  Creek  mine  (Utah),  coal  from, 

analysis  of 104 

description  of 329 

Renick,  Mo.,  coal  from  near,  analysis  of 50, 51 

description  of 220 

Reuben    BoUtng    mine    (Va.),    coal    from, 

analysis  of 107 

description  of 335 

Reynolds  mine  (Utah),  coal  from,  analysis  of.      105 

description  of 331 

Riach  mine  (Colo.),  coal  from,  analysis  of. . . .        26 

description  of 171 

Rich  HiU,  Mo.,  coal  from  near,  analysis  of 44 

description  of 210,211 

Rich  HUl  bed,  Mo.,  coal  from,  analysis  of 43,51 

description  of 221 

Richard,  W.Va., coal  from  near. analysis  of.  126, 127 

description  of 377 

Richardson  mine  (Mont.),  coal  from,  analysis 

of 55 

description  of 230 

Richland  bed.  Term.,  coal  from,  analysis  of. . .      102 

description  of 322 

Rlchwood,  W.  Va.,  coal  from  near,  analysis  of.      114 

description  of .351 .  352 

Ridgway,  Colo.,  coal  from  near,  analysis  of. .        35 

description  of 192 

Ritchie  No.  1  pit  (Mo.),  coal  from,  analysis  of.        44 

description  of 211 


Ritchie  No.  2  pit  (Mo.),  coal  from,  analysis  of.        44 

description  of 211 

Robertsdale,  Pa. ,  coal  from  near,  analysis  of. .       90 

description  of 297,298 

Robertsdale  mine  (Pa.).   See  Robertsdale,  Pa. 
Rockvale,  Colo.,  coal  from  near,  analysis  of. .        25 

description  of 167, 168 

Rockvale  mine  (Colo.).    See  Rockvale,  Colo. 
Roderfield,  W.  Va.,  coal  from  near,  analysis  of     117 

description  of 3.5S,  359 

Rolfe,  W.  Va.,  coal  from  near,  analysis  of US 

description  of 3.59, 360 

Rolfe  mine  (W.  Va.).    See  Rolfe,  W.  Va. 

Rosin  mine  (Wyo.),  coal  from,  analysis  of 133 

description  of 389. 390 

Roslyn,  Wash.,  coal  from  near,  analysis  of . .  107, 108 

description  of 338, 339 

Roslyn  No.  1  and  No.  2  mines  (Wash.).    See 
Roslyn,  Wash, 


St.  Mary's  Creeks  Alaska,  coal  from  near, 

analysis  of 21 

description  of 155 

Sagamore  No.  1  mine  (W.  Va.),  coal  from, 

analysis  of 125 

description  of 374, 375 

Sagamore  No.  2  mine  (W.  Va.),  coal  from, 

analysis  of 125 

description  of 374,375 

Salina,  Utah,  coal  from  near,  analysis  of 104 

description  of 329 

San  Bois  No.  2   mine  (Okla.),  coal  from, 

analysis  of 64 

description  of 251, 252 

San  Juanmine  (Colo.),  coal  from,  analysis  of. .        27 

description  of 174 

Schoenberger  mine  (Pa.),  coal  from,  analysis 

of 97, 98 

description  of 312 

Scranton,  N.  Dak.,  coal  from  near,  analysis  of.        59 

description  of 243 

Scranton  mine  (N.  Dak.).     See  Scranton,  N. 
Dak. 

Sewaneebed,  Term.,  coal  from,  analysis  of 101 

description  of 319, 320, 321 

Sewellbed,  W.  Va.,  coal  from,  analysis  of Ill, 

112, 113, 114, 132 

description  of 345, 

346, 347, 348, 349, 350, 351, 352, 386 

sections  of 345, 346, 348, 350, 352, 386 

Sewell  mine  ( W.  Va.),  coal  from,  analysis  of. .      HI 

description  of 345, 346 

Sewickley  bed,  W.  Va.,  coal  from,  analysis  of.      121 

description  of 365, 366 

sections  of 366 

Shafer  mine  (Colo.),  coal  from,  analysis  of 33 

description  of 186 

Sheldon  No.  1  mine  (Mo.),  coal  from,  analy- 
sis of 47 

description  of 215 

Sheridan   No.   2  mine   (Kans.),   coal  from, 

analysis  of 38 

description  of 201 

Sholz  mine  (Mont.),  coal  from,  analysis  of. . .        55 
description  of 228 
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Simpson  mine,  Colo.,  coal  from,  analysis  of. .       24 

description  of 163, 164 

Skibo  mine  (Ky.),  coal  from,  analysis  of 41 

description  of 206 

Slab  Fork,  W.  Va.,  coal  from  near,  analysis 

of 129, 130 

description  of 381,382,383 

Slab  Fork  No.  1,  No.  2,  No.  3,  No.  4,  and  No.  5 
mines  (W.  Va.).  See  Slab  Fork, 
W.  Va. 

Sloan  mine  (Pa.),  coal  from,  analysis  of 93 

description  of 303 

Smithfield,  Ohio,  coal  from  near,  analysis  of.       63 

description  of 249, 250 

Smoke  Rmi,  Pa.,  coal  from  near,  analysis  of. .  89, 90 

description  of 296,297 

Snyder  mine  (Mont.),  coal  from,  analysis  of. .        54 

description  of 226 

Somerset,  Colo.,  coal  from  near,  analysis  of. .       25 

description  of 169, 170 

Somerset  mine  (Colo.).    See  Somerset,  Colo. 
Somnan  No.  2  shaft  (Pa.),  coal  from,  analysis 

of 80,81 

description  of 279, 280 

South  Canyon,  Colo.,  coal  from  near,  analysis 

of 25 

description  of 169 

South  Canyon  mine  (Colo.).    See  South  Can- 
yon, Colo. 
South  Nuttal,  W.  Va.,  coal  from  near,  analy- 
sis of 113 

description  of 350, 351 

South  Side  mine  (Mont.),  coal  from,  analysis 

of S3 

description  of 223, 224 

Spangler,  Pa.,  coal  from  near,  analysis  of 81 

description  of 280, 281, 282 

Springfield  No.  1  mine  (Pa.),  coal  from,  analy- 
sis of 78, 79 

description  of 276, 277 

Spruce,  W.  Va.,  coal  from  near,  analysis  of. .      132 

description  of 386 

Spruce  Knob  mine  {\\\  Va.),  coal  from,  analy- 
sis of 114 

description  of 351, 352 

Standard  Pocahontas  mine  (J\\.  Va.),  coal 

from,  analysis  of 120 

description  of 364 

Star  mine  (Mo.),  coal  from,  analysis  of 41 

description  of 207 

Starlcville,  Colo.,  coal  from  near,  analysis  of. .        32 

description  of 182,183 

Starkville  mine  (Colo.).    See  Starkville,  Colo. 
Steubenville,  Ohio,  coal  from  near,  analysis 

of 63 

description  of 250 

Stone  mine  (Mont.),  coal  from,  analysis  of. . .        54 

description  of 226, 227 

Stone  prospect  (Mont.),  coal  from,  analy- 
sis of 55 

description  of 229 

' '  S  toner ' '  bed.  Pa. ,  coal  from,  analysis  of 96 

description  of 309,310 

section  of 310 

Straven,  Ala.,  coal  from  near,  analysis  of 18, 19 

description  of 150 


Page. 
Straven  mine  (Ala.).    See  Straven,  Ala. 
Strool,  S.  Dak.,  coal  from  near,  analysis  of. . .      100 

description  of 318 

Sudduth  bed,  Colo.,  coal  from,  analysis  of 26,27 

description  of 172 

Sudduth  mine  (Colo.).    See    Sudduth    bed, 

Colo. 
Sugarite,  N.  Mex.,  coal  from  near,  analysis  of.        58 

description  of 237, 238 

Sugarite  No.  1  and  No.  2  mines  (N.  Mex.). 

See  Sugarice,  N.  Mex. 
Sulphur  Creek  mine  (Colo.),  coal  from,  analy- 
sis of 35 

description  of 193-194 

Sundance,  Wyo.,  coal  from  near,  analysis  of.      133 

description  of 390, 391 

Sunnyside,  Utah,  coal   from   near,  analysis 

of 103 

description  of 324,325,326 

Sunset  mine  ( Wyo. ) ,  coal  from,  analysis  of . . .      133 

description  of 390 

Superior,  Wyo.,  coal  from  near,  analysis  of..  144, 145 

description  of 411,412 

Superior  mine  (Utah),  coal  from,  analysis  of.      105 

description  of 329 

Superior  C  mine  (Wyo.),  coal  from,  analysis 

of 144,145 

description  of 412 

Susana  station,  W.  Va.,  coal  from  near,  analy- 
sis of 118, 119 

description  of 360, 361 

Susie,  Wyo.,  coal  from  near,  analysis  of 145 

description  of 414,415 

Sykesville,  Pa.,  coal  from  near,  analysis  of.  93 

description  of 302, 303 

Sykesville  mine  (Pa.).    See  Sykesville,  Pa. 

T. 

Tearing  Run  mine  (Pa.),  coal  rem,  analysis 

of 92,93 

description  of 301,302 

Tebo  bed,  Mo.,  coal  from,  analysis  of..  41,46,48,49 

description  of 213, 214, 216, 217, 218 

Terry,  Mont.,  coal  from  near,  analysis  of 54 

description  of 225, 226 

Thayer,  W.  Va.,  coal  from  near,  analysis  of. .      114 

description  of 351 

Thomas  mine  (Colo.),  coal  from,  analysis  of..        23 

description  of 163 

Thompson  mine  (Wyo.),  coal  from,  analysis 

of 139 

description  of 402, 403 

Thorp,  Wash.,  coal  from  near,  analysis  of 108 

description  of 339 

Todd  mine  (Colo.),  coal  from,  analysis  of 34 

description  of 1S9, 190 

Tolbert  &  Spiker  mine  (W.  Va.),  coal  from, 

analysis  of 132 

description  of 386 

Toller  mine  (Colo.),  coal  from,  analysis  of 32 

description  of 183, 184 

Tollerburg,  Colo.    See  Toller  mine,  Colo. 
Trenton,  N.  Dak.,  coal  from  near,  analysis 

of 60 

description  of 245 
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Trenton  No.  1  mine  (Mo.),  coal  from,  analy- 
sis of 45 

description  of 213 

Trout  Creek,  Alaska,  coal  from  near,  analysis 

of 21 

description  of 155, 156 

Twin  Rocks,  Pa.,  coal  from  near,  analysis 

of 82,83.84 

description  of 282, 283, 284, 285, 286 

U. 

Union ville,  Mo.,  coal  from  near,  analysis  of..       49 

description  of 218, 219 

U.  S.  Reclamation  Service  mine  (N.  Dak.), 

coal  from,  analysis  of 60 

description  of 245 

Upper  Banner  bed,  Va.,  coal  from,  analysis 

of 106 

description  of 334, 335 

gections  of 334 

Upper  Elkhom  bed,  Ky.,  coal  from,  analysis 

of 39,41 

description  of 204, 207 

Upper  Freeport  bed.  Pa.,  coal  from,  analysis 

of 68, 69, 70, 71 ,  86, 92, 93, 94 ,  99 

description  of 259, 260, 261 ,  262, 

263, 264, 265, 290, 300, 301, 302, 305, 315 

sections  of 259,261,262,265,290,301,306,315 

Upper  Freeport  bed,  W.  Va.,  coal  from,  anal- 
ysis of 126, 127 

description  of 377, 378 

Upper  Kittanniag  bed.  Pa.,  coal  from,  analy- 
sis of 77,79,80,93,94,95,96,97 

description  of 275, 277, 278, 

279, 304, 305, 306, 307, 308, 309, 310, 311 
sections  of.  272, 275, 277, 278, 279, 304, 308, 310, 311 
Upper  Straven  bed,  Ala.,  coal  from,  analysis 

of 18,19 

description  of 150 

section  of 149 


Valier,  Mont. ,  coal  from  near,  analysis  of 55 

description  of 229, 2SQ 

Valley  No.  1  mine  (Pa.),  coal  from,  analysis 

of "...        77 

description  of 275 

VandaliaNo.  lOmine  (Ind.),  coal  from,  anal}-- 

sis  of 37 

description  of 199, 200 

Vanderpool  prospect  (Oreg.),  coal  from,  anal- 
ysis of 67 

description  of 256, 257 

Vaughn  Bros,  prospect  (Term.),  coal  from, 

analj-sis  of 101 

coal  from,  descript  ion  of 321 

Vernal,  Utah,  coal  from,  analysis  of 105 

description  of 330, 331 

Vibbard,  Mo.,  coal  from  near,  analysis  of 51 

description  of 220 

Vibbard  No.  1  mine  (Mo.)    See  Vibbard,  Mo. 
Viola  mine  (Pa.),  coal  from,  analysis  of 89, 90 

description  of 296, 297 

Vulcan  mine  (Colo.),  coal  from,  analysis  of. .        25 

description  of 168, 169 


Page. 
Vulcan  No.  4  mine  (Ala.),  coal  from,  analysis 

of 18 

descript  ion  of 149 


W 


Walden,  Colo.,  coal  from  near,  analysis  of 26,27 

description  of 172,173 

Walker  mine  (Colo.),  coal  from,  analysis  of. .        33 

description  of 186, 187 

Walker  No.  1  mine  (Mo.),  coal  from,  analysis 

of 49 

description  of 217 

Walsen  bed,  Colo.,  coal  from,  analysis  of 28, 29 

description  of 177, 178 

War,  W.  Va.,  coal  from  near,  analysis  of 119 

description  of 362, 363 

War  Creek  bed,  W.  Va.,  coal  from,  analysis 

of 117,118,119 

description  of 359, 360, 361, 362, 363 

sections  of 359, 361, 362, 363 

War  Creek  mine  (W.  Va.),  coal  from,  analysis 

of 119 

description  of 362, 363 

Warner's  claim  (Alaska),  coal  from,  analysis 

of 19 

description  of 151 

Wasatch  bed,  Utah,  coal  from,  analysis  of. . .      105 

description  of 329, 330 

Wasatch  mine  (Utah).    See  Wasatch  bed. 
Watson  Tunnel  No.  4  (Alaska),  coal  from, 

analysis  of 22 

descript  ion  of 157, 158 

Weir-Pittsburg  bed,  Kans.,  coal  from,  analy- 
sis of 37 

description  of 200, 201, 202 

sections  of 201, 202 

Welch,  W.  Va.,  coal  from  near,  analysis  of. . .      120 

description  of 363, 364 

Wells  Gulch  mine  (Colo.),  coal  from,  analysis 

of 24 

description  of 165 

Wesson  mine  (Colo.),  coal  from,  analysis  of. .        35 

description  of 194 

Western  No.  13  mine  (Kans.),  coal  from,  anal- 
ysis of 38 

description  of 201, 202 

Western  No.  16  mine  (Kans.),  coal  from,  anal- 
ysis of 37 

description  of 200, 201 

West  Fork,  Oreg.,  coal  from  near,  analysis  of.  66, 67 

description  of 255, 256, 257 

Westmore,  Mont.,  coal  from  near,  analysis  of.        54 

description  of 226 

Weston  mine  (Pa.),  coal  from,  analysis  of 85 

descript  ion  of 288, 289 

West\"ille,  111.,  coal  from  near,  analysis  of 37 

description  of 199 

West  Wiley  mine  (Wyo.),  coal  from,  analysis 

of 139 

description  of 402, 403 

Weyanoke,  W.  Va.,  coal  from  near,  analysis  of     126 

description  of 375, 376 

Weyanoke  No.  land  No.  2  mines  (W.  Va.). 
See  Weyanoke,  W.  Va. 
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Wheeler  bed,  Colo.,  coal  from,  analysis  of 25 

description  of 169 

sections  of 169 

White  Ash  mine  (Colo. ),  coal  from,  analysis  of       27 

description  of 173, 174 

White  Oaks,  N.  Mex.,  coal  from  near,  analysis 

of 59 

description  of 239, 240 

Wildcat  mine  (X.  Mex.),  coal  from,  analysis 

of 59 

description  of 239, 240 

Wiley,  Wyo.,  coal  from  near,  analysis  of 139 

description  of 402, 403 

Wilkes-Barre,  Pa.,  coal  from  near,  analysis  of.        93 

description  of 304 

Wilkeson,  Wash.,  coal  from  near,  analysis  of  109, 110 

description  of 343, 344 

Williams  mine  (Utah),  coal  from,  analysis  of. .      104 

description  of 327, 328 

Williston,  N.  Dak.,  coal  from  near,  analysis  of       60 

description  of 245 

Wilson  mine  (Wash.),  coal  from,  analysis  of. .      108 

description  of 339 

Wilson  mine  (Wyo.),  coal  from,  analysis  of. .      139 

description  of 401 

Winchester  prospect  (Utah),  coal  from,  anal- 
ysis of 105 

description  of 331, 332 

Winding  Gulf,  W.  Va.,  coal  from  near,  anal- 
ysis of 130, 131 

description  of 383, 384, 385 

Winding  Gulf  Xo.  1  and  No.  2  mines  (W. 

Va.).    See  Winding  Gulf,  W.  Va. 
Winscom  mine,  Colo.,  coal  from,  anah'sis  of. .        27 

description  of 173 


Wood  Bay,  W.  Va.,  coal  from  near,  analysis 

of 131 

description  of 385,386 

Woodvale,  Pa.,  coal  from  near,  analysis  of . . .  90, 91 

description  of 298 

Woodvale  mine  (Pa.).    See  Woodvale,  Pa. 
Worthington,  W.  Va.,  coal  from  near,  anal- 
ysis of 121 

description  of 366, 367 

Worthington  mine  (Idaho),  coal  from,  anal- 
ysis of 36 

description  of 195 

Y. 

Yale,  Kans.,  coal  from  near,  analysis  of 38 

description  of 201, 202 

Y'ankee,  N.  Mex.,  coal  from  near,  analysis  of. .  58, 59 

descript  ion  of 238, 239 

Yankee  No.  3  mine  (N.  Mex.).  See  Yankee, 
N.  Mex. 

Yeates  mine  (Va.),  coal  from,  analysis  of 105 

description  of 332, 333 

Young  mine  (Mont.),  coal  from,  analysis  of. .        56 

description  of 233 

Young  Creek,  Alaska,  coal  from  near,  analysis 

of 23 

description  of 162, 163 

Yukon,  W.  Va.,  coal  from  near,  analysis  of.  118, 119 

description  of 360, 361 

Yukon-Pocahontas    mine     (W.     Va.).    See 
Yukon,  W.  Va. 

Z. 
Zuni  Indian  School  mine  (N.   Mex.),  coal 

from,  analysis  of 59 

description  of 240 
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